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•A, 

A fiid additive having | o lU R4 * 

fommla (I) wherein Ai is a ^^'^s^ ■ |^|^ 

thiocthcr, a sulfoxide, a. siilfone, . . fAAl * * ■ * ' I • • • 

a sulfonic add, a sulfonamide, . ^1 it/ T| (P%)K'^(®"CH-CH)|f<>-R| . \ r . (I) 

a oitrilc,* a caiboxylic acid • L>fc-XJ 
or ester, or a caiboxamide; 
Ri and R3 are independently- / 
hydrogen, hydroxy, lower allcyl 
or lower aUcoxy; R3 and R4 
ait ' independently ' hydrogen 

or. lower alkyl; ri is an integer . ^. 

from 0 to 100; and when n is ' O * I • * 

0 10 10. R5.IS polyalkyl having r | . • M -C-fCH^L "ff- -+i Itf • dD 

an average molecular weight of . -C-Il^ W ^^'y IV^yi • . 

450 to 5.000; and when n is 5 • «^ . 

to 100, Rs b hydrogen, allcyl. 
phenyl aralkyl. alkaiyl or an ' 
acyl group having fonnnla: (a) • . * 
or.(n) wherein R6 is aJkyl, phenyl, aralkyl or allcaxyl; R7 and Ra are independently hydrogen, hydroxy, lower alkyl or tower alkoxy; Aa is 
a thioether, a sulfoxide, a sulfone. a sulfonic acid, a sulfonamide, a nitrile, a caiboxylic acid or ester, or a carboxamide; and x and y aze 
indepen dehdy integers from 0 to 10; with the proviso dut when n and x are both 0. dien Ai may not be a caiboxylic add or ester, or a 
carboxamide. 
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.... ' * , -1- ■ ' ' • *. ; • • 

01 VOEL COMTOSXTZCW8 COatAXUXSQ VOUYJOXa 

oa . Km PGLYttacasacnsm) aromatzc bsvbrs 

• • : ; 

04 BACKGROtlWD QP THE INVEMTTQN 

OS'' : . 

06 . . Field of lAe Invent:ion 

6t''* . 

00 This invention relates to polyalkyl and poly ( oxyalkylehe); • 
09, aromatic . esters and to fuel cbnpositiohs containing "... 
10 ptoiy(oxyal)cylene) aromatic esters. More particularly, this 
IX invention relates to polyalkyl and poly(oxyal)cylene) ; : T ^ 
12 • aromatic esters which are substituted on the arcnnatic moiety 

19 and' to the use of such compounds in fuel compositions to.. ' 
14 prevent and control engine deposits. 
XS 

%7 \ ■ • . • ■ . . 

10 . . It is well known that automobile engines tend to form 
X9 . deposits on the surface of engine components, such as 

20 . carburetor ports, throttle bodies, fuel injectors, intake! : 
21. ports and intake valves, due to the dxidatibn and 

22 polytterlzatibn of hydrocarbon fuel. These deposits, even. : 

23 when present in relatively minor amounts, often cause 

24 :. noticeable :driveability problems, such as stalling and poor 
29 '.. acceleration. Moreover, engine deposits can ' significantly . 
.20 increase an automobile's fuel consumption and ' production of 

27 ' exhaust pollutants*. Therefore, the development of effective: 

28 fuel detergents or **deposit control** additives to prevent or 

29 control such deposits is of considerable impori:ancet and 
ZO numerous such materials are known in thct art. 

" . :[ ' ••- ■ ■ •■•••^^ 

32 : For example; aliphatic hydrocarbon-substituted phenol's are 

33 known to reduce engine deposits when used in fuel 

34 compositions. U.S. Patent No. 3,849,085, issued 
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01 November 19; 1974 to Kreuz et al*^ discloses a motor fuel • 

02 composition coaqprising a mixture of hydrocarbons in thm 

03 gasoline boiling range containing about O.bl to. 0.25 volume 

04 percent of a high molecular Weight aliphatic 

05 hydrocarbon^substituted phenol in which the aliphatic 

00 hydrocarbon radical has- an average molecular weight in the 

07 range of about 500 to 3,500. This patent teaches that 

08 gasoline compositions containing minor amounts of an. ' 

09 aliphatic hydrocarbon-substituted phenol not only prevent or 

10 inhibit the formation of intake valve, and port deposits in a 

11 gasoline engine, but also enhance the performance of the 

12 fuel composition in engines designed to operate at higher 

13 operating temperatures with a minimum of decomposition and 

14 deposit formation in the manifold of the engine. 
15 

10 Similarly, U.S. Patent No, 4,134,846, issued January 16, 

17 1979 to Machleder et al. , discloses a fuel additive 

18 composition comprising a mixture of (1) the reaction product 

19 of an aliphatic hydrocarbon-substituted phenol, 

20 epichlorohydrin and a primary or secondary mono- or 

21 polyamine, and (2) a polyaUcylene phenol. This patent 

22 teaches that such compositions show excellent carburetor, 

23 induction system and combustion chamber detergency and, in 

24 addition, provide effective rust inhibition when used in 

25 hydrocarbon fuels at low concentrations. 
20 

27 Amino phenols are also known to function as 

28 detergents/dispersants, antioxidemts and anti-corrosion 

29 agents when used in fuel compositions. U.S. Patent 

30 No. 4,320,021, issued March 16, 1982 to R. M. Lange, for 

31 example, discloses amino phenols having at leaiat one 

32 substantially saturated hydrocarbon-based substituent of at 

33 least 30 carbon atoms. The amino phenols of this patent are 

34 taught to impart useful and desirable properties to 
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01 oil-based lubricants and normally liquid fuels. ; Siiailar ' 

. oa anino phcfnols are disclosed in related U.S. Patent 

: 03 No. 4,920,026, issued March 16, 1982 to R. M. Lange.. !: 

: 05 Similarly, U.S. Patent No. 3,149,933, issued September 22/ 

:06 1964 to K.. Ley et al., discloses hydrocarbon-substituted ; - 

. 07 amino phtabls as stabilizers (or liquid fuels. 

• - * 08 . ' ' \V 

09 U.S. Patent No. 4,386,939, issued June 7, 1983 to -R. k. 

. ; X0 Lange, discloses nitrogen-containing compositions prepared 

.11 by reacting an amino phenol with at least one 3- or : ' 

.1? .4-membered ring heterocyclic compound in which the hetex^o; 

; .13 atom is . a single, oxygen, sulfur or nitrogen atom, such as . 

•\, 14 ethylene oxide. The nitrogen-containing compositions- of 

;* 15 this patent are taught to be useful as additives for • 

.16 • lubricants and fuels. • 

.18 Nitro phenols have also been employed as fuel additives. 

.19 For example, U.S. Patent No. 4,347,148, Issued August 31, :. 

20 . 1982 to K. Davis, discloses nitro phenols containing at 
. ?.l. least one aliphatic substituent having at least abidiit' 

:> 22 40 carbon atoms. The nitro. phenols of this patent ar^! 

•23 taught to be useful as detergents, dispersants, kntioxidants 

.24 and demuisifiers for lubricating oil and fuel compositions. . 

• • ' . * 

26 . Similarly, U.S. Patent No. 3,434,814, issue^l March 25, .1969 . 

27 to H. Dubeck et al., discloses a liquid hydrocarbon fuel 

28 composition containing a major cjuantity; of a liquid . 

29 hydrocarbon of the gasoline boiling range and a minor amount 
.30 sufficient to reduce ^ehaust emissions and engine deposits 

31 pf an aromatic nitro compound having an alkyl, aryl, 

32 aralkyl, alkanoyloxy, alkoxy, hydroxy or halogen 

33 substituent. 
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01 More recently, certain poly(oxyalkylene) esters have been 

08 shown to reduce engine deposits when used In fuel 

03 compositions. U*S. Patent Mo. 5,211,721, issued May 18,. 

04 1993 to R. Sung et al., for exan^le, discloses an oil 

05 soluble polyether additive comprising the reaction product 
05 of a polyether polyol with an acid represented by the 

07 formula RCOOH in whlcSh R is a hydrocarbyl radical having 6 

08 to 27 carbon atoms. The poly(oxyalkyl^ne) ester compounds 

09 of this patent are taught to be useful for inhibiting 

10 carbonaceous deposit formation, motor fuel hazing, and as 
It ORI Inhibitors when employed as soluble additives in motor 
12 fuel compositions. 

13 

14 Poly ( oxya Iky lene) esters of amino- and nitrbbenzoic acidsf 

15 are also known in the art. For example, U.S. Patent 

16 No. 2,714,607,, Issued August 2, 1955 to H. Matter, discloses 

17 polyethoxy esteris of amlnobenzolc acids, xiltrobehzolc acids 

18 and other isocycllc adds. These polyethoxy esters are 

19 taught to have excellent pharmacological properties and to 

20 be useful as anesthetics, spasmolytics, analeptics and 

21 bacteriostatics. U.S. Patent Hos. 2,714,608; 2,714,609; and 
23 2,714,610, all issued to M. Matter, disclose similar 

33 polyethoxy esters. 
24 

35 Similarly, U.S. Patent No. 5,090,914, Issued February 25, 

36 1992 to D. T. Reardan et al., discloses poly (bxyalky lene) 

37 aromatic compounds having an amino or hydrazlnocarbonyl 

38 substitiient on the aromatic moiety and an ester; amide, 

39 carbamate, turea or ether linking group between the aromatic 

30 moiety and the poly (oxyalky lene) moiety. These qompounds 

31 are taught to be useful for modifying macromolecular species 
33 such as proteins and enzymes. U.S. Patent Nos. 5,081,295;. 
33 5,103,039; and 5,157,099, all issued to D. T. Reardan 
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01 ' et al, , disclose similar, poly (oxyalkylene) aromatic 
oiai- ' . compounds. 

03' ' • . ! ' : ; ; ; : 

04 U.S. Patent No. 4,328,322; issued September 22, 1980 to 

05 R. c«. Baron, discloses amino- and nitrobenzoate esters of / 

06 dligomeric polyols, such as poly (ethylene) glycol. These 

07 materials are used in the production of synthetic polymers 
OS by reaction with a polyisocyanate. Similar Biaterlals are . 

09 : disclosed in U.S. Patent No. 4,515,981, issued May 7, 1985.^^ 

10 to K. Otfuii et al., arid in U.S. Patent Nos. 5,039,775 . tod 
XI 5,086,153, both issued tp Y. Oyaizu. 

12 V ' > ''v* 

13 In addition, U.S. Patent No. 4; 231,759, issued November 4,' 

14 i980 to Udeilhofen et al., discloses a fuel additive 

is composition coniprislng the Mannich condensation product of:: 

16 (1) a high molecular weight alkyl-substituted 

17 hydroxyaromatic compound wherein the aUcyl group has a 

18 number average molecular weight of about 600 to about 3,000 > 
is (2) an amine, and (3) an aldehyde. This patent teaches tlisLt 

20 / .such Mannich condensation products provide ciarburetbr . . 

21 cieullness when employed alone, and intake valve 

22 cleanliness when employed in cpmbinati'on .wlth a hydrbc^boh; 
23' carrier fluid. 

24 • . . . : ■ ' • . * : -'O-. 

25 . U.S. Patent Mo. 4,859,210, issued August 22, 1989 to Franz • 

26 et al., discloses fuel compositions containing (1) one or / 

27 more polybutyl or polyisobutyl alcohols wherein the 

28 .poly butyl or polyisobutyl group has a number average 

2S , molecular weight of 324 to 3,000, or (2) a poly (alkoxylatiai) 

30 of the polybutyl or polyisobutyl alcohol, or (3) a 

31 carboxylate ester of the polybutyl or polyisobutyl . alcohol • 

32 This patent f\irther teaches that when the fuel composition 

33 contains an ester of a polybutyl or polyisobutyl alcohol, 

34 the ester-forming acid group may be derived from saturated 
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01 or unsaturated, aliphatic or aromatic, acyclic or cyclic 

02 mono* or polycarboxylic acids. 
03 

04 U.S. Patent No. 3,285,855, issued November 15, 1966 to 

05 Dexter et al., discloses alkyl esters of dialkyl 

06 hydroxybenzoic and hydroxyphenylalkanoic acids vberein the 

07 ester moiety contains from 6 to 30 carbon atoms. This 

08 patent teaches that such esters are useful for stabilizing 
00 polypropylene and other organic material normally subject to 

10 oxidative deterioration. Similar alley 1 esters containing 

11 hindered dialkyl hydroxyphenyl groups are disclosed in U.S. 

12 Patent No. 5,196,565, which issued March 23, 1993 to Ross. 
13 

14 U.S. Patent No. 5,196,142, issued March 23, 1993 to Mollet 

15 et al., discloses alkyl esters of hydroxyphenyl carboxylic 

16 acids wherein the ester moiety may contain up to 23 carbon 

17 atoms. This patent teaches that such compounds are useful 
10 as antioxidants for stabilizing emulsionrpolymerized 

19 polymers. 
20 

21 It has now been discovered that certain polyaikyl and 

22 poly(oxyalkylene) aromatic esters which are substituted on 

23 the aromatic moiety are surprisingly useful for reducing 

24 engine deposits, especially intake valve deposits, when 

25 employed as fuel additives in fuel compositions. 

26 ''<'.'",. 

27 SUMBiARY OF THg IWVEMTTQII 
28 

29 The present invention provides novel polyalkyl and 

30 poly(oxyalkylehe) aromatic esters which are useful as fuel 

31 additives for the prevention and control of engine deposits, 

32 particularly intake valve deposits. 
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01 . . The poIyalXyl and poly (oxyallcylene) aromatic esters of the 
oa ihreseht ; invention have the formula: 

03 ••• • ' ■ ; ' * 

.'04 ■ ' ' 

be 

07 
08. 
09 
10 

ii 

12 




II 

CH2)»-G-(0-CH-CH)„-0-R5 : . . 



wherein is selected from the group consisting of SI^, 
SOR^, s6^^, wherein R^, R^ and R™ are independently lower 



X3 . aUcyl of 1 to 6 carbon atoms; SO3H; S02Nft'^R^, wherein R^ 

14 . «d are independently hydrogen, lower alXyl of 1 to 

15 6 carbon atoms or aminoalkyl of 1 to 6 carbon atoms, . . 

16 provided that rf^ and may not both be amihoaUcyi; CWT; ; • 
1^ CO^^, wherein R^ is. hydrogen or lower aUcyl of 1 to . 

6 carbon atoms; and .C(0)NR^R^/ wherein R^ and R^ are ' 
" independently hydrogen, lower alkyl of 1 to 6 carbon atoms 
. or aminoalkyl of 1 to 6 carbon atoms, provided that R^ and 

21 
22 
^3 
24 
25 
?0 
27 
:2a 
29 



Rvm 

may not both be aminoalkyl; 

R| and R2 independently hydrogen, hydroxy, lower alkyl 
having 1 to 6 carbon atoms, or lower alkoxy having 1 to ' 
.'6 carbon, atoms; 



R3 and R4 are independently hydrogen or lower alkyl having l 
to 6 carbon 'atoms and .each R3 and R4 is. independently 
3^ selected in each ^-CHR3-CHI^- unit; 

31 ' ; ^; 

32 n is an intciger from 0 to 100; 
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28 
29 
30 
31 
32 
33 
34 




-C-R^ or •c-(CT2)y4^J-j— R7 (II) 



01 and when n is b to 10, then R5 is a polyalkyl group having 
^2 an average molecular weight in the range of about 450 to . 
•5 5,000; 
04 

05 and when n is 5 to 100, then R5 is hydrogen, alley 1 having 1 
®* to 100 carbon atoms, phenyl, aralkyl having 7 to 100 carison 
®^ atoms, alkaryl having 7 to lOO carbon atoms, or an acyl 
group having the formula: 

09 
10 
IX 
X2 
13 
14 
15 
15 

Wherein is alley 1 having 1 to 30 carbon atoms, phenyl, 
18 aralkyl having 7 to 36 carbon atoms or alkaryl haying 7 to 
X9 36 carbon atoms; 

20 .... * 

21 R7 and Rg are independently hydrogen, hydroxy, lower alkyl 

22 having i to 6 carbon atoms, or lower alkoxy having 1 to 

23 6 carbon atoms; 
24 

25 A2 is selected from the group consisting of SR^, SOR^, 

26 S02i^, Wherein tP^, vP^ and R^ are independently lower alkyl 
*7 of 1 to 6 carbon atoms; SO3H; S02im™R™, . wherein R™ and 

are independently hydrogen or lover alkyl of 1 to 
6 carbon atoms; ON; COjR^, wherein R^ is hydrogen or 
lower alkyl of 1 to 6 carbon atoms; and C(0)NR^R^, 
wher<»in R^ and R^ are independently hydrogen or lower 
alkyl of 1 to 6 carbon atoms; 
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01 and. X and y are independently Integers from 0 to 10; . 

02 z-^' ■.• . .* . • • . ;;■ 

03. 'with .thia proviso that when n and x are bot^ 0, then A| may 

not be CO^^ or C(0)im^R^. 

05 ' \\ • ' • ' . /. . 
ps * ' 

07 



13 
14 
15 
16 



10 

30 
21 
32 
23 
24 
25: 
26 
27 
28 



The prie^ent invention further provides a fuel composition 
comprising a. major amount of. hydrocarbons boiling in' the : ; 
.gasoline or diesel range and an effective . 
■ deposit-controlling amount of a polyaDcyl or' " 
.poly(oxyal]cyiene) aromatic ester of the present invention. 

. :The present invention additionally provides a fuel* 

concentrate; comprising an inert stable oleophilic organic ': . 
solvent boiling in the range of from about 150^F (65*0) to ■ 
400<>F (205<>C) and from about 10 to 70 weight percent pf .a : 
pbiyalkyl or poly(oxyalkylene) aromatic ester of the . present 
^7 '•■/invention. • ' • ' ; ' 



Among other factors, the present invention is based on the. 
discovery that certain polyalkyl and poly (oxyalkylene) 
; aromatic esters which are substituted on the aromatic moiety 
are swrpi^isingly useful if or reducing engine deposits, 
especially on intake valves, when employed as fuel adiditives 
in fuel ipompositions. 

DETAILED DESCRIPTION OF THE INVEKTION 



The fuel additives provided by the present invention' have 
the general formula: 
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01 
02 
03 
04 
05 
06 
07 

oa 

00 

10 

11 

12 

13 

14 

15 

10 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

20 

29 

30 

31 

32 

33 

34 




(C^) x-C- (O-CH-CH) n-'-O-I^ 



(I) 



wherein A^, itj, R3# R4, R5, n and x are as defined above. 

In formula I, above, nay be a tbibether, SR^, d 
sulfoxide, SOI^, a sulfone, SOjR™, a sulfonic acid, SO3H; a 
sulfonamide, SOjNR^yR^, a nitrile(cyano) , CM, a carbbxylic 
acid or ester, COjR^, or a cairboxamide, C(0)1IR^^. 

Preferably, Aj is a thioetber, SR^, a sulfone, SOjR^", a 
nitrile, ON, a carbosqrlic acid or ester, C02R^, or a 
carboxaaide, C(0)NR^R^. More preferably, Aj is a . 
carboxylic acid or a carboxylic acid ester,. CO^R^, or a 
carboxamide, C(0)NR^R^. 

Preferably, R| is hydrogen, hydroky, or lower alkyl having .1 
to 4 carbon atoms; More preferably, Rj is hydrogen or 
hydroxy. Most preferably, R| is hydrogen. 

R2 is preferably hydrogen. 

Preferably, one of R3 and R4 is lower alkyl having 1 to 
3 carbon atoms and the other is hydrogen. More preferably, : 
one of R3 and R4 is methyl or ethyl and the other is 
hydrogen. Most preferably, one of R3 and R4 is ethyl and 
the other is hydrogen. 
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PA . The number of bxyalkylene groups/ may range from 0 to 

?2 lOO.\' VihBn n from O to about 10 oxyalkylene .igprouj^s; 

03 then R5 ia a iK>lyalkyl igproup hav 

04 weight in the range of about 450 to 5^000, preferably in the 
. range of about 500 to 5,000, more preferably about 500 to ' 

3,000, and most preferably about 600 to 2,000. 

07 ■ ; * ; ; * . , ' ' ' '.y . ^y.: 

®* Moreover, when n ranges from about 5 to 100 bxyalkyl^e 
groups, R5 is preferably hydrogen, al)cyl having 1 to . 
; 30. carbon atoms, or alkylphehyl having an alkyi giroup 
^ containing .1 to 30 carbon atoms. More preferably, .R5 is. / . 
hydrogen, aikyl- having 2 to 24 carbon atoms, or alkylphenyl 
haying an :al]cyi group containing 2 to 24 carbon atoi&s. 
still more preferably, R5 is hydrogen, alkyl bavlng 4 to ^ 
12 carbon atoms or alkylphenyl having an alkyl group 
containing 4 to 12 carbon atoms. Most preferably, R5 is 
alky^phi^nyl having an alkyl group containing 4 to 12 carbon . 
atoms. ■ •'. 



is. preferably alkyl having 4 to 12 carbon atoms. 



12 

13 

14 

is 

16 

1? 
is 

10 
20 

21 . _ 

23 Preferably, is hydrogen, hydroxy, or lower alkyl having i 

24 ^P'^ cirboh atoms. More preferably, R7 is hydrogen or 

25 hydroxy. Most preferably, is hydrogen. / . 

26 : • • ' ' [ . *. . : : ■ • V:".- . r:.v 

27 Kg is preferably hydrogen. 

20 • ; ' ■ . • 

20 Preferably, is a thioether, SR^^, a sulfone, SOjR^, a / . 
30 nitrile, CM, a carboxyllc acid or ester, cb2R^, or a . \ 
?1 carboxamide, C(0)NI^R^. More preferably, Aj is a. 

carboxylic acid or ester, CO^Bp^, or a.carboxamide, . 
" C{0)NrXVrXVI. 
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01 Aa indicated above, n is an Inteigrer froa 0 to 100. In one 
oa embodiment of the present invention, where R5 is a poiyaikyl 
group having an average mbleicular weight of 450 to 5,000, 
the number of oxyalkylene groups, n, will generally range 
from 0 to about 10, preferably . from 0 to abiout .5, and more 
preferably, n will be 0. 

07 

0^ In another embodiment of the present invention, where R5 is 
hydrogen, alkyl of i to lOO carbon atoms, phenyl « aralkyl of 
7 to 100 carbon atoms, alkaryl of 7 to 100 carbon atoms or 
an acyl group, the number of oxyalkylene groups n, will ■ 
generally range from about 5 to 100/ preferably from about 8 
to 50, and more preferably, n will be an integer from about 



09 
10 
11 
12 
13 



" 10 to 30. 
19 



Preferably, x will be an integer, from 0 to 2. More 
preferably, x will be 0. Preferably, y will be an integer 
from 0 to 2. More preferably, y will be 0; 



18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 



It is especially preferred that the substituent present 
in the aromatic moiety of the aromatic esters of this 
invention.be situated in a meta or para position relative to 
the. ester moiety. When the aromatic moiety also contains a 
hydroxy 1 substituent, it is particularly preferred that this 
hydroxyl group be in a meta or para position relative to the 
ester moiety and in an ortho position relative to the A| 
substituent. 

The polyaUcyl and poly (oxyalkylene) aromatic esters employed 
in the present invention will generally have a sufficient 
molecular weight so as to be non-volatile at normal engine 
intake valve operating temperatures (about 200-250«C) • 
Typically, the molecular weight of the polyalkyl and 
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poly(oxyalkylene) aromatic Asters vlll ranige fron about .666 
to about lOvOOO, preferably from about . 600 to' 3,666.; . 

Generally/ -the poly(oxyalkylene) aromatic esters employed in 
thifif invention will . contain an average, of about 5 to abput : 
100 oxyaikylene units; preferably,. 8 to 50. osiyalkylene . . : . 
mitjB; more, preferably, 10. to 30 oxyaikylene units. . 

Fuel-soluble salts of the polyalkyl and poly (oxyaikylene) ; 
aromatic esters of the present invention can be readily / • 
prepared fbr those compounds containing an amino group and ; . 
such, salts are contemplated to' bia useful for preventing or - 
controlling engine deposits. Suitable salts include, for ' 
example, those obtained by protonating the amino moiety with 
a strong organic ' acid,, such as ah alkyl- or arylsuifonlc ; 
add, l^ef erred 'salts are derived from toluenesulfonic acid 
and methahesulfonic acid. ; .f:. 

As. used herein the following terms have the . following ' * 
meanings unless expressly stated to the contrary. 

The term >»alkyl" refers to both straight- and brahched-chain 
aikyl groups. 

The term ••lower alkyl" refers to alkyl groups having l to 
about 6 carbon atoms and includes primary, secondary and : 
tertiary alkyl groups. :Typical lower alkyl groups include;, 
for example, methyl, ethyl, n-propyl, isopropyl, n-butyl, * 
sec-butyl, t-butyl, n-pentyl, n-hexyl and the like. 
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01 The term **lover alkoxy** refers to the group -OR^ wherein 

03 ia lover al]^!. Typical lover alkoxy groups include 

03 methoicy, ethoxy, and the like. 
04 

0* The term "alkaryl'^ refers to the group: 
06 

07 
08 
09 
10 
11 
12 
13 
14 
15 
10 
17 
18 
19 
20 
21 
22 
23 
24 

25 ^ 

27 ^ 
28 

29 Wherein Rg and 1^ are each : independently hydrogen or an 

30 alkyl group; and Rj is an alkylene group. Typical alkaryl 

31 groups include, for example, benzyl, methyibenzyl, . 

32 dimethylbenzyl, phenethyl, and the like. 
33 
34 



Re 



wherein and % are each independently hydrogen or an 
alkyl group, with the proviso that both R^ knd Jtf are not 
hydrogen. Typical alkaryl groups include, for example, 
tolyl, xyiyl, cumenyl, iathylphenyi, butylphenyl, . 
dibutylphenyl, hexylphenyl, oetylphenyl, dioctylpheny 1 , 
nonylphenyl, decylphenyl, didecylphenyl, dpdecylphenyl, 
hexadecylphehyl, octadecylphenyl, icosylphenyl, 
tricontylphenyl and \the like. The term «*alkylphenyl" refers 
to an alkaryl group of the above formula in which Be is 
alkyl and R^ is hydrogen. 

The term "aralkyl" refers to the group: 
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01 The tern '**.oxya'lkylene unit" or "oxyalkylene group** ref ers to 
M *. an ethiar aolety having the general fomulas 

^oz [ ' -r ' ' ' ' ' • ■ . . ' • 

04 
05 
.05 
07 
05 
09 

lo- /'" . — ' • *^ • 

The tern **pQly(oxyal)cylene)« refers tp a polyiner or oll<gbiiier 



'i'4 



• -O-CH-CH- 

whereln Rj and are each Independently hydrogen or lover 
alkyl; groupii. : 



having the. general formula: 



15 *' -(O-CH-CH)j- 

H" '^. *• • . ■ ' --^ • 

17 wherein Rj* and are as defined above, and z is an .integer. ; ^ 
iO ]' greater than 1. When referring herein to the -number of . 
15 poly(oxyalkylene) units in a particular pbly(6xyal)cyiene) > 
.20 compound, it is to be understood that this number refers to ... 

the average ntimber of poly(oxyal3cylene) units in su^ 
22 compounds unless expressly stated to the contrary. ' ' ' 

24 General Synthetic Procedurea . 

25 • • • • * • ; • / • V"'; 
2^. The polyalJcyl and poly(6xyal]cylene) fluromatic esters employed 
2^ in this invention can be prepared by the following general 
25 : Bfathods and procedures. Those skilled in the art wiil 

'20 recognize' that where typical or preferred process conditions 

(^.g., reaction temperatures, times, mole ratios of 
3^ reactants, solvents, pressures, etc.) are given, other 
22. process conditions may also be used unless' otherwise stated.; 
33 Optimum reaction conditions may vary with the particular 
24 . reactants or solvents used, but one skilled in the art will 
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OX be able to determine such conditions by routine optimization 

02 procedures. 

03 

04 Moreover, those skilled in the art will recognize that it 

05 may be necessary to block or protect certain £unctional 

06 groups while conducting the following synthetic procedures. 

07 In such cases, the protecting group will serve to protect 
06 the ftmctional group from iindesired reactions or to block. 
00 its undesired reaction with other functional groups or with 

10 the reagents used to carry out the desired chemical 

11 transformations. The proper choice of a protecting group 
13 for a particular functional group will be readily apparent 

13 to one skilled in the art. Various prbtecting groups, and 

14 . their introduction and removal are described, for example, 

15 in T. H. Greene and P. 6. M* Wuts, Protective Groups in 

16 Organic Synthesis, Second Edition, Wiley, New York, 1991, 

17 and references cited therein. 
16 

10 In the present synthetic procedures, a hydroxy 1 group, if 

20 present, will preferably be protected, when necessary, as 

21 the benzyl or tert-butyldimethylsilyl ether. Introduction 
23 and removal of these protecting groups is well described in 
23 the art. 

24 

25 The polyalkyl and poly(oxyalkylene) aromatic esters of the 

26 present invention having the formulai: 
27 

29 JL 9 ^3 ^ 



30 
31 
33 
33 




B I I 

(CH2),-C-(0-CH-CH)n-0-Ri2 (III) 
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01 yhweln Aj, Ri-I^r n and x afe as aeflned above aiid R|2 .is ah 
W . alkyl, .pheivl# arallcyl, aUcaryl or polyaU^l group, aay be 
prepared by esterlfying an aromatio carbpxyllo adid haying^ 
. .the formula: • 

07 • • JL * o 




^litJi— {^2)x-C-OH . (IV) 



08 
09 
10 

11. : . . : - 

ia ■■' •. / * • "* ..• , 'V;'- 

13 Wherein Aj, Rj, R2 and x are as defined above, with an . 
^4 alcohol having the formula: 

■15 : • 

^ H0-(CH-CH-0)„-Ri2 (V) 

■ 10 
20 

:^i 

22 
.23 

24 

25 
.20 

27 

28 

29 

30 

31 

3> 
33 
34 



yherein n is 0 to 100 and R3, R4 and R12 are as. defined ; 

above > using conventional ester if ication reaction 
cbhditioxis. . *. 

This reaction is typically conducted by contacting the! 
alcohol V with about 0.2i5 to about 1.5 molar equivalents of 
aromatic ca±-boxylic acid IV in the presence of ..ah acidic 
catalyst at a temperature in the range of 70*C to about.- • 
160«C for: about 0.5 to about 48 hours. Suitable acid P 
catalysts for this reaction include, for example, 
p-tbluenesulfonic acid, methanesulfonic acid, sulfuric acid 
and the like. . The reaction may be conducted in the presence 
or absence of an inert solvent, such as toluene, xylene and 
the like. The water generated during this reaction may be 
continuously removed by conventional procedures, such as . 
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01 aseotrople distillation with an inert solvent, such as 

02 xylene. 

0) 

04 Alternatively, the polyailcyl and poly(oxyalkylene) aromatic 

05 esters of formula XIX may be prepared by reacting the 

06 alcohol V with an acid halide derived from aromatic 

07 carboxylic acid IV, such as ah acid chloride or acid 

08 Inromide. 

0^ 

10 Generally, the carboxylic acid moiety of IV may be converted 

11 into an acyl halide moiety by contacting IV with an 

13 inorganic acid halide, such as thionyl chloride, phosphorous 
11 trichloride, phosphorous tribromide, or phosphorous 

14 pentachloride; or with oxalyl chloride. Typically, this 

15 reaction will be conducted using about 1 to 5 molar 

10 equivalents of the inorganic acid halide or oxalyl chloride, 

17 either heat or in an inert solvent, sudh as diethyl ether, 

10 at a tempu'attire in the range of about 20*c to about 80 - 

1' for about 1 to about 48 hours. A catalyst, such as 

20 N,K-dimethylformamide, may also be used in this reaction. 

21 

22 Reaction of the acid halide derived from IV vith the alcohol 

23 V provides a polyalkyl or poly(oxyal)cylene) aromatic ester 

24 of formula III. Typically, this reaction is conducted by 

25 contacting alcohol . V with about 0.25. to about 1.5 molar 

20 equivalents of the acid halide in an inert solvent, such as 

27 toluene, dichloromethane, diethyl ether, and the like, at a 

20 temperature in the range of about 25»c to about 150*c. The 

20 reaction is generally complete in about 0.5 to about 

30 48 hours. Preferably, the reaction is conducted in the 

31 presence of a sufficient amount of an amine capable of 

32 neutralizing the acid generated during the reaction, such as 

33 triethylamine, di (Isopropyl)ethy lamina, pyridine or 

34 4-dimethylaminopyridine. 
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oa The aromatip carboxylie acida of formula IV en^loyed in. the 
. above-described procedures are either loiowh compouAds or can 
be prepared from known compounds by conventional procikliires. 



03 



. 9^ Representative aromatic carboxylie acids suitable i^or use^iri 
.05 these reactions include; for example, 4-methythiobenzbic /; : 

; 06 . acid, 4-metJ&ylsulfoxybenz6ic acid,. 4-methyl8iilf onylbenzoic : • 
. 07. acid, 4-c^anobensoic acid, mono-methyl terei^thalie acid, . ' 
OB 4-carbclxybenzenesuif onamlde, 4-carboxybenzenesulf ohic acid, 

: 00 ' and'-the^ liXe. 

•ao / ; • • •• • . V ••; ■' 

Prefenred aromatic carboxylie acids include 
12 . .. 4-methyithiobenzoic acid; 4-methylsulfonylbenzoic a&id, \ 
.13 .4.-cyaLnobKBnzoic acid, and mono-methyl terephthalic acidy ; . 

• 

•15 Alternatively, substituent can be further modified by - 
conventional procedures veil known to thosiai skilled in the 
17 art to.jprovide additional aromatic compounds encompassed 
^.0 formula -III-, above. . • 

?• The alcohols of formula V, above, will include polyalkyl ' 
klcothoiis, R|20H, where the number of oxyalkylene groups, n,: 
is 0 and is polyalkyl; 



22 
23 
'24 
2« 
26 
27 
28 
29 
30 
31 
32 
33 
34 



The polyalkyl alcohols for formula V having ho oxyaUcylene 
groups may be prepared by conventional procedtires known in 
the art,; such procedures are taught, for example, in U.S. 
Patent Kos. 5,055,607 tb Buckley and 4,859,210 to Franz. ... 
et al. , the dlsclostires of lAkleh tee. incorporated herein by 
reference: • . • 

In general, the polyallcyl substituent on the polyalkyl 
alcohols of formula V and the resulting polyalkyl aromatic 
esters of the present invention will have an average 



wo 95/17485 



PCT/US94/14730 



-20- 



01 aoXecular veligrht in thcl range of about 450 to 5,000, 

oa preferably about 500 to 5,000, nore preferably about 500 to 

03 3,000, and most preferably about 600 to 2,000. 



04 

05 
0« 
07 
08 



The polyalkyl substituent on the polyalkyl alcohols employed 
in the invention may be generally derived froon polyolef ins 
which are polymers or copolymers of mono-oleflns, 
particularly 1-mono-olef ins, such as ethylene, propylene, 

09 butylene, and the liXe. Preferably, the mono-^olefin 

10 employed will have 2 to about 24 carbon atoms, and more 
IX preferably, about 3 to 12 carbon a t<»m8. Hpre preferred 

12 mono-olefins include proi^lene, butylene, particularly 

13 isobutylene, l-octene and Irdecene. Polyolcifins preparM 

14 from such mono-olefins include polypropylene, polybutene, 

15 especially polyisbbutene, and the polyalphaolef ins produced 
i« from 1-octene and 1-decene. 

17 

15 The preferred polyisobutenes used to prepare the presently 
10 employed polyalkyl alcohols are polyisobutenes which 

20 comprise at least about 2d% of the more! reactive 

21 methylvinylidene isomer, preferably at least 50%, and more 

22 preferably at least 70%. Suitable polyisobutenes include 
those prepared using BF3 catalysts. The preparation . of such 
polyisobutenes in which the methylvinylidene isomer 
comprises a high percentage of the total composition is 
described in U.S. Patent Nos. 4,152,499 and 4,605,808. Such 
polyisobutenes, known as "reactive" polyisobutenes, . yield 
high molecular weight alcohols in which the hydroxyl group 
is at or near the end of the hydrocarbon chain. 



23 
24 
25 
26 
37 
28 
29 
30 
31 
32 
33 
34 



Exan^les of suitable polyisobutenes having a high 
alkylvinylidene content include Ultravis 30, a polylsobutene 
having a molecular weight of about 1300 and a 
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01 methylvinylldene content of about 74% > and Ultravls lo, a 

02 polyisobutene having a aolecular volght of about 950 and av 

03 inethyivinyliaene content of about 76%^ both available, froa 

04 British Petroleum. 

06 ; The polyall^l alcohols may be prepared from the 

07. corresponding olefins by conventional procedures. Sudh 

08 procedures ihciude hydration of the double bond to give ah : 

P« . alcohol. Suitable procedures for preparing such long-chain 

10 alcohols are described in I. T. Harrison and S. Harrison, , 

11 compehdiua of, organic Synthetic MBtbods, Wiley«Interscience, 
Ney York (1971) , pp. 119-122, as veil as in U.S. Patent 

13 Hps. 5,055,607 and 4/859,210. 

14 . :\- • * ■ • . [ 

18. The alcohols of formula V, above, will also include. 

16 pbly(oacyaUcylene} alcohols, where the number of oxyalkylene 

17 units, n, is greater than 0, that is, from l tp about ioo;V 

18 . / *^ . • 

19, The poly(oxyal)cylene) alcohols of fomiula V are also known 

20 compounds that can be prepared using conventional 

21 procedure^. Per example; suitable procedures for preptting 

compounds are taught in U.S. Patent Hps. .2,792,240 and 
23 .2,841,479, the disclosures of which are incorporated herein 
24* hy reference.' 

25 ; •.; {'•,'•■ ■•> 
Preferably, the poly (oxyalkylene) alcohols of formula V are 

27 prepared by cbntacting an aikoxide or phenoxidie metal salt 

28 having the formula: 

28 • . .* . •• 

" Rl20M . (Vi) 

31 

Wherein Rjj is as defined above and M. is a metal cation, 
such as lithium, sodium, potassium and the like, with about 



33 



wo 95/17485 



PCTAJ^4/14730 



•22- 



01 



wherein R3 and are as defined above. 



1 to about 100 molar equivalents of an aUcylene oxide (an 
02 epoxide) having the fornulai 
03 

04 O • 

05 . /\ . 

. R3-HC-CH-H4 (VII) 

07 

oa 

09 

Typically, metal salt VI. is prepared by contacting the 
corresponding hydroxy compound Ri^OB with a strong base, . 
^2 such as sodium hydride, potassium hydride, sodium amide and 
the like, in an inert solvent* such as toluene, xylene and 
the like, under substantially anhydrous conditions at a 
temperature in the range from about .-lO^C to about 120*C for 
about 0.25 to about 3 hours. 

Metal salt VI is generally not isolated, but is reacted in 
situ with alkylene oxide vil to provide, after 
20 neutralization, the poly (oxyalkylene) alcohol V.. This 
2^ polymerization reaction is typically conducted in a 

22 substantially anhydrous inert solvent at a temperature of . 

23 about 30*C to about .150*C for about 2 to about 120 hovirs. 

2^ Suitable solvents for this reaction, include toluene, xylene 
2^ and the like. Typically, the reaction is conducted at a 
2^ pressure sufficient to contain the reactants and the 
2^ solvent, preferably at atmospheric of ambient pressure. 

29 The amount of alkylene oxide employed in this reaction vill 

30 generally depend on the number of oxyalkylene units desired 
2^ in the product. Typically, the molar ratio of alkylene 

32 oxide VII to metal salt VI will range from about 1:1 to . 

33 100:1, preferably from 5:1 to about 100:1, more preferably 
3^ from 8:1 to 50:1, and most preferably from 10:1 to 30:1.. 
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01 . Alkylene oxides suitable for use In this polymerization 

02 readtion include, for eaeaa^le, ethylene, oxide; propylene a' : 
02 oxide; butylene oxides > such as 1,2-butylene oxide -^^ 

.04- (x,2-epbxybutane) and 2,3-butylene oxide (2,3-epoxybutane) ; . . 
05 • pentylene oxides; hexylene oxides; octylehe oxides and the. 

00 like; Preferred all^lene oxides -are propylene oxide and- ' 

07 l,2rbutyiene oxide. 

Jt>B • • • ^ ; "V 

00 ^ ih the poiynerization reaction, a[ single type pf aDcylerte • 

i.0 ..oxide may be employed, e.g., propylene oxide, in which case : 

XI the. product is a hombpolymer, e*g., a pply(oxypropylene) . 

12 polymer. . Copolymers are equally satisfactory and random 
12 . copolymers can be prepared by contacting metal salt VI with 

14 a mixture of alkylene oxides, such as a mixture of propylene 

10 oxide and 1,2-butylene oxide ^ under polymerization 

10. conditions. - Copolymers containing blocks of os^alkylene >: 

17 uiriiits are also suitable for use in this invention. Block 

is copolymers can be prepared by contacting metal salt Vl with 

1>0 first one alkylene oxide, then others in any order, or . 
= 20.. repetitively, under polymerization conditions. 

f>2 Poly(oxyalkyiene) copolymers prepared by . terminating or . . ; 
.23 , capping the poly (oxyalkylene) moiety with 1 to 

,24 io oxyethylene units, preferably. 2 to 5 oxyethylene uxiits,' 

20 are particularly useful in the present invention, since '* 

26 these copolymers have been found to be more readily 

27 esterified than those having an alkyl branch in the terminal 
.20 oxyalkylene unit. These copolymers niay be prepared by 

20 contacting metal salt IV. with an alkylene oxide of formula . 

30 yil, such as 1,2-butylene oxide or propylene oxide, under ' 

31 polymerization conditions and then capping or terminating . 

32 the resulting block of oxyalkylene units with oxyethylene- 

33 units by adding ethylene oxide. 

34 ■ 
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01 The poly(oxyalkylene) alcohol v may also be prepared toy 

02 living or innortal polymttization as desbribed toy s. inoue 

03 and T. Aida in EncyclopBdla of Polymer Sciencs and 

04 Sn^iMBBTing, Second Edition, Suppleatantal Volume, j. Wiley 

05 and sons. New York, pages 412-420 (1989) • These procedures 
00 are especially useful for preparing poly(oxyal]cylene) ' 

alcohols of formula V in which R3 and ii^ are tooth alJcyl 
groups. 



07 
08 
09 
10 

11 



As noted atoove, the alkoxide or phenoxide metal salt Vl used 
in the atoove procedures is generally derived from the 
1^ corresponding hydroxy cooq^und, R12OH. Suitatole hydroxy 
confounds include straight- or toranched-chain aliphatic 
alcohols having 1 to atoout ICQ cartoon atoms and phenols 
having the formula: 



13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 



OH 

(VIII) 




herein Rjj is an aUcyl group having 1 to atoQut lob cartoon 
atoms and IR^^ is hydrogen; or Rjj and are tooth alkyl 
groups, each independently containing 1 to atoout 50 cartoon 



atoms • 



Representative examplee of straight- or toranched-chain- 
aliphatic alcohols suitatole for use in this invention 
include, but are not limited to, n-butanol; isobutanol; 
31 S8c-butanol; t-butanol; n-pentanol; n-hexanol; n-heptanol; 
n-octanol; isooctanol; n-nonanol; n-decanol; n-dodecanol; 
n-hexadecanol (cetyl alcohol); n-octadecanol (stearyl 
alcohol) ; alcohols derived from linear Cjq to Cjq alpha 
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oieflns and mixtures thereof; and alcc^ols derived from \ 
ppiy&ers of to olefins, cnieh as alcohols derived froa . 
poiypropyleiie and polybutene, including poiypropylehe 
alcohols having 9 to about 100 carbon atons and polybutylene 
alcohols having 12 to about 100 carbon atoas. Preferred' 
straight- or branched-ehain aliphatic alcohols viil contain 
1-^to about 30 carbon atoms, more preferably 2 to about 
24 carbon atoms, and most preferably 4 to 12 carbon atoms 
Particularly preferred aliphatic alcohols are butanols . 

The phenols of formula VZIZ may be monoalkyl-substituted . . ' ; 
phtaols or dialkyl-substituted phenolis. Monoallcyl- 
substituted phenols are preferred/ especially 
monpallcylphenols haying an alkyl substltuent in /the para ^./^^ 
...position. . *' • . . 

X^eferably, the allcyl group of • the allcylphenoi will contain 
1 to about 30 carbon atoms, more preferably 2 to 24 carbon 
atoms, and moist preferably 4. to 12 carbon atoms; . . 
Representative eanimples of phenols suitable for ude in this 
Invention include, but are not limitiad to, jphenol, 
methylphenolV dimethyiphenol, ethylphenoi, butylphehol, V 
octylphenol, decyiphenol, dodecyiphenol, tetfadecylphenbl, \ . 
hexadecylphenol, octadecylphenol, eicosylphenol, . 
tetracp^ylphenol, hexacosylphenol, tfiacontylphenol and the : ! 
like. Also, mixtures of aUcylphenols iosay be einpioyed, such 
as 9i: mixture of C14-C13 alkylphenols, a mixttire of Cig-c^ ; 
alkylphenols, a mixture of 020*024 aUcylphenols, or a mixture 
9l6^^26 aUcylphenols. 

Particularly preferred alkylphenols are prepared by 
alliylating phenol with polymers or oligomers of C3 to 
olefins, such as. polypropylene or polybutene. These . 
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01 polymers typically contain 8. to about IQO carbon atoms, 

02 preferably >0 to .30 carbon atoms. An especially preferred 

03 alkylphenol is prepared by alkylating phenol with a 

04 propylene polymer having an average of four units. This 

05 polymer has the common name of propylene tetramer .and is 

06 commercially available. . . 
07 

08 The poly(oxyalkylene) aromatic esters of formula I wherein 

09 R5 is hydrogen, i.e.; compounds having the formula: *. 
10 

" X, ! I* I* 

" R,-g^-(CH2),-C-(0^-CH),-0H (IX) 

18 

17 

^0 vherein A|, Rx*^' ^ ^ as defined above, may be 

19 prepared from compounds of formula III vherein. R|2 is a 

20 labile hydrocarbyl group, such as a benzyl or t-butyl. group, 

21 by removing the hydrocarbyl group under appropriate'. 

22 conditions to provide a hydroxy 1 group. For example, 

23 compounds of formula III where represents a benzyl group 

24 may be prepared by employing a metal salt VZ derived from 

25 benzyl alcohol in the aboye^escribed synthetic procedures. 
28 Cleavage of the benzyl ether using conventional 

27 hydrogenolysis procedxxres then provides ia compound of 

28 formula IX. Other labile hydrocarbyl groups, such as a 

29 t-butyl group, may be similarly employed for those compounds 

30 having functional groups that are not compatible with 

31 hydrogenolysis conditions, such as nitro groups. t-Butyl 

32 ethers may be cleaved under acidic conditions using, for 

33 example, trif luoroacetic acid. 
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01 . The.poly(oxyal^ aromatic esters pf formula I wherein 



92 
04 



':i3 
is 



is. an acyl group, i.e., eoapounds having the formula: 



« : JL' 9 »3 R4 




. oe 

-07 • : V ' 

08 ' 

09 

10 . ' • . \ ' 

i^ whjBreiri Aj, n and x are as defined above and R15 is an: 

i2 acyl group paving the formula: 



0 

16 . . : -CHR^ or 

^ ■ ' . 

■18 . 

19.' 

20 

21 

22 

23 
/24 
.25 

;26 

27 

:2o 

30 
31 
?2 
33 
34 




Wherein H^"^ and y are as defined above, may be 
synthesized from a compound of formula IX. by acylat ding the v 
termiiial hydroxyl group of the poly (oxyallcylene) moiety with 
a suitable acylating agent. . 

.Acylat ing agents suitable for use in this reaction include : 
acid halides, su^ as acid chlorides and bromides; and 
carboxylic acid anhydrides. Preferred acylating agents 
include those having the formula: R^C(0)-X, «merein is : ' ' 
alkyl having 1 to 30; preferably 4 to 12 carbon atoms ^ 
phenyl^ aralJcyl having 7 to 36 carbon atoms or alkaryl 
having 7 to 36 carbon atoms, and X is chloro or brbmo; and . 
the acid halide derivatives of aromatic carboxylic acid IV 
described' hereinabove. 
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01 Representative exaa^les o£ preferred acylating agents having 



03 



the f onmila R^(0) -X include acetyl chloride, propionyl. 
chloride, biitanoyl chloride, pivaloyl Chloride, octanoyl 
chloride, decanoyl chloride and the llke^ 



05 
08 
07 
08 



12 
13 
14 
15 



Typically, acylation of XX is conducted toy contacting IX 
vith about 0.95 to about 1.2 aolar equivalents of the > 
acylating agent in an inert solvent, such as toluene, 
0' dichloromethane, diethyl ether and the like, at a 

temperature in the range of about 25«C to about 150 «c for 
about 0.5 to about 48 hours. I9hen an acid halide is 
employed as the acylating agent, the reaction i^ preferably 
conducted in the. presence of a sufficient amount of an amine 
capable of neutralizing the acid generated during the 
reaction, such as triethy lamina, di(isopropyl)ethy lamina, 
^< pyridine or 4-dimethylamino pyridine. 
17 

^* A preferred group of poly (oxyalkylene) aromatic esters of 

formula X are those haying the same aromatic ester group at ' 

20 each end of the poly(oxyalkylene) moiety, i.e., compounds of 

21 formula X wherein is an acyl group having the formula: 
22 

t4 O 

27 
28 
28 

30 Wherein A2 " Ai; R; > Ri> - and x and y are the same 

31 integer. 
33 

33 These compounds may be prepared from a poly(oxyalkylene) 

34 diol having the formula: 




^8 
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;. . HO-(CH-CH-0)^.H ^ (») 

04 '"- • *. . * 

Wherein I^, R4, and n are as defined above, fay esterifying. :V 

Mbh of the hydroxyl groups present in XX vith a arotiiatic : 

carboxylic acid of formula IV or an acyl halide derivative 

thereof using the above-diespribed synthetic procedures. The 

09 poly(oacyal)cyiene) diols of. formila XI are .commercially 

available or may "Ibe prepared hy conventional procedures, for 
example, by using sodium or potassiuH hydroxide in place of 

12 . '^^ ^^o^i^^'or phenoxide metal salt VI in the 

above-described alkylene oxide polymerization reaction.. . 

1*5 . Fuel Compositions ' 

Xt polyalkyl and poly(oxyal]cylene) aromatic esters of the ; 

^3 present invention, are useful as additives in hydrocarbon ; ' . 
19 ^^<Btls to prevent and control engine deposits, particuijeurly 
^0 intake vaiye deposits. Typically, the desired deposit 

21 . '^^"^"^ ia achieved by operating an internal combustion 

22 • engine with a iuel composition containing a polyalkyl or 

23 'poly(oxyaUylene) aromaitie ester of the present invention. 

24 proper concentration of additive necessary to achieve ' 
2^ the desired level of deposit control varies depending upon 

^® employed, the type of engine, and the 

27 Prasence of other fuel additives. ' 

. ] In general, the concentration of the polyalkyl ' and 
ip poly(oxyalkyiene) aromatic eaters of this invent ioh in 
hydrocarbon fuel will range from about 50 to about 

32 2500 parts per million (ppm) 1^ weight, preferably from 75 

33 to 1,000 ppml^ When other deposit control additives are 
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OX present, a lesser amount of the presient additive may. be 

oa used. 

03 

04 The polyaUcyl and p61y(oxyalkylene) aromatic esters of the 

05 present invention . may also be formulated as a concentrate 
00 using an inert stable oleophilic (i.e., dissolves in 

07 gasoline) organic solvent boiling in the z'ange of. about 

00 150»P to 400«I (about. 65«C to 205*C). . Preferably/ an 

09 aliphatic or an aromatic hydrocarbon solvent is used, such 

10 as benzene, toluene, xylene or hi^er-boiling aromatics or 
XI aromatic thinners. Aliphatic alcohols containing about 3 to 
12 8 carbon atoms, such. as isopropahol, isbbutylcarbinol, 

X3 n-»butanol and the like, in combination with hydrocarbon 

14 solvents are also suitable for use with the present 

XS additives. In the concentrate, the amount of the additive 

10 will generally range from about 10 to about 70 weight 

X7 percent, pi^eferably 10 to. 50 weight percent, more preferably 

XO from 20 to. 40 weight percent. . 

xo 

20 In gasoline fuels, other fuel additives may be employed with 

2X the additives of the present invention, including, for 

22 exaa^le, oxygenates, isucb as t-butyl methyl ether, antiknock 

23 agents, such as methylcyclopentadienyl manganese 

24 tricarbonyl, and other dispersants/detergents, such as 

25 hydrocarbyl amines, hydrocarbyl poly (oxyalkylene) amines, or 

20 succinimldes. Additionally, antioxidants, me^l 
27 deactivators cmd demulsif iars may be present.. 

28 

29 In diesel fuels, other well-known additives can be employed, 

30 such as pour point depressants, flow improvers, cetane 

21 improvers, and the like. 

32 

33 A fuel-sol\ible, nonvolatile carrier fluid or oil may also be 

34 used with the polyalkyl and poly(oxyalkylene) aromatic 
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.01 : esters of this invention* The carrier fluid is a chemically 

.02 inert hydrocarbon-soluble liquid vekhicle vhich substantiaiiiy 

03 . increases the nonvolatile residue (inrR) , or solvent-free V: 

04 liquid fraction of this fuel additive dompositioa while i^bt^-- 
!05 pverwhelaingly contributing to octane requirement increase. ' 
00 The carrier fluid niay be a natural or synthetic oil|, such as 
07 .mineral oil, refined petroleum oils, synthetic polyalkanes 
00 .and alicenias, including hydrogenated uid unhydrogenated 

00 polyalphaoleflns, synthetic polyoxyalkylene-derived oils, 

10 such as those described, for example, in U.S. Patent 

11 No.; 4,191,537 to Levis, and polyesters; such as those 

1? described, for example. In U.S. Patent Nos. 3,756,793 and' 

13 5,004,478 to kobinson and Vogel et al.^ respectiveiy, and ih 

14 Eurojpeah Patent Application >los. 356,726 and 362,159, 

15 published Kiarch 7, 1990 and August 16, 1990, respectively.; . 

.17 These carrier fluids are believed to act. as a carrier for. 

10 the fuel additives of the present invention and to assist in 

19. removing and retarding deposits. The carrier fluid may also 

20 exhibit ^synergistic deposit control properties when uised in 

21 combination with a .polyalkyl or poly(oxyalkylene) arbmatip; 
.22 . ester of this invention.. - 

.23 • , : **-^ ' ' , ; •. 

24 The carriiar fluids are typically employed in amounts ranging 

25 from about 100 to about 5000 ppm by weight of . the 

;26 hydrocarbon fuel, preferably from 400 to 3000 ppm of the 

27 ^uel. Pr:eferabiy, the ratio of carrier fluid to deposit;.... 

28 control additive will range from about 0.5:1 to about 10: l, 

29 more preferably from 1:1 to 4:1, most preferably about 2:1, 

30 

31 whto employed in a fuel concentrate, carrier fiuids will 

32 generally, be present in amounts ranging .from aibout 20 to 

33 about 60 weight percent, preferably from 20 to 50 weight 

34 percent* 
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01 mwra^ 

02 

03 The following exanpies are presented to illustrate specif lo 

04 embodiments of the present . invention and synthetic 

05 preparations thereof; and therefore these examples should 

06 not be interpreted as limitations upon the scope of this 

07 invention. 
08 

09 Example 1 
10 

Preparation of 4-MethvithiQben2 ovi chloride 

12 

13 TO a flask equipped with a magnetic stirrer and a drying 

14 tube was added 10.0 grams of 4-methylthiobenzoic acid, . 

15 150 mL of anhydrous dichloromethane, and then 13 mL of 

10 oxalyl chloride. The resulting mixture was stirred at room 

17 temperature for 16 hours and then jthe solvents removed 

18 In vacuo to yield 13.1 grams of the desired acid chloride as 
10 an orange yellow solid. , 

20 

2* ESxample 2 

22 

2^ Preparation Of 4-MethvlaulfonYlbengQvi ghloi^^rt^ 

24 

25 To a flask equipped with a magnetic stirrer and a drying 

26 tube was added 10.0 grams of 4-rinethylsulfohylbenzoic acid, 

27 150 mil of anhydrous dichloromethane, and then 10.9 mL of 

28 oxalyl chloride. 1 ml* of anhydrous N,N<»dimethylf ormamide 
20 was then added. The resulting mixture was stirred at room 

30 temperature for 16 hoiirs and then the solvents removed 

31 in vacuo to yield 12.8 grams of the desired acid chloride as 

32 a light yellow solid. . 
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^4 
IS 
16 
17 



19 
20 



23 
24 



26 
27 
28 



PH2C3I3 



o c 

5-^^C-:(oJ 




01 . V • ^ . • Example 3 

oia . 

P3 /' ^Preparation Of a-(4-Kethylthiobeii2oyl)raH 

04 : . A-dQdedvlPhenoxvPQivfewbutvlenftl 

OS 

06 / 

67*.* ; 

.4-Methylthiobenzoyl chloride (13.1 grams, frbia Exunple 1) 
was combined with 123.3 grams of' o-hydro5cy-«^4- 
dpdecylphenoxypoly(oxybutylene) having an average of 
22 oxybutylene units (prej^ared essentially as .described in - 
Example. 6 of U:s. Patent Mo, '4,160,648) and 500 mxi pf 
anhydrous toluene, Triethylamine (9,8 mL) and 
4-dimethylamino pyridine. (4,08 grams) Were then added and 
thiei resulting mixture was heated to reflux under nitrogen ; 
for 16 hours.. The reaction was cooled to room temperature": 
and. diluted with 1 liter of diethyl ether. The organic 
2^ -..layer was then washed with 1% aqueous hydrochloric acid, 
22 twice with saturated aqueous sodium bicarbonat:e solution, . 
and once with saturated aqueous sodium chloride. The 
organic' layer was then dried over * anhydrous magnesium 
sulfate, filtered and the solvents removed in vacuo to yield 
122.1 grams of the desired product as a brown oil. The oil 
wi^s chromatographed on silica gel, elutlng with hexane/ethyi 
acetate/ethanol (90:8:2) to afford 60,0 grau' of tlie. deslrctd 
29 product as a yellow oil. The product had an average of . • 
2p 22 oxybutylene units. NMR (CDClj) S 7.95, 7,3 (AB 

quartet, 4H) , 7.1-7.3 (m, 2H) , 6.75-6.95 (n, 2H) , 5.05-5.2 : 
32 (m, IH) , 3.85-4.6 (m, 2H) , 3.1-3.85 (m, 63H) , 2.5 (s, 3H) , 
0.6-1.8 (m, 135H). 
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OX Byftwpift 4 

02 

0' Freparation of flE*»(4-ltethyl8ulfonylbenzoy3,)' 

05 
06 
07 
08 
09 
10 



CH2CH3 



12^25 



4-Methyl8ulfonylbenzoyl chloride (12.8 grams, rron 
Bxanple 2) vaa combined with 98.2 9rams of a-hydroxy-<a-4- . 
dodecylphenoxypoly (oxybutylene) having an average of 
22 bxybutyiene unilie (jprepared esaentially ae described in 
Sxaniple 6 of U.S. Patent Ho. 4,160,648) and 500 nL of 
anhydrous toluene. Triethylaalne. (7.8 mL) and 
4-dimethylamino pyridine (3.24 grams) were then added and . 
the resulting mixture was heated to reflux under nitrogen 

^9 for 16 hours. The reaction was cooled to room temperature 
and diluted with 1 liter of diethyl ether. . The organic ■ 

2x ^ay«^ vas then washed with 1% aqueous hydrochloric acid,- 
twice with saturated aqueous sodium bicarbonate solution, 

2^ and once with saturated aqueotis sodium chloride. The 

2^ organic layer was then dried over anhydrous magnesium 

2^ sulfate, filtered and the solvents removed in vacuo to yield 
101.6 grams of the desired product as a yellow oil. The oil 
was chromatographed on silica gel, eluting with hexane/ethyl 
acetate/ethanol (90:8:2) to afford 73.8 grams of the desired 

2^ product as a yellow oil. The product had ah average of 
22 oxybutylene unite. *H NMR (CDCI3) 6 8.25, 8.0 (AB 

3^ quartet, 4H) , 7.1-7.3 (m^ 2H) , 6.75-6.95 (m, 2H) , 5.1-5.3 

32 (m, IH), 3.85-4.0 (m, 2H), 3.1-3.85 (m, 63H), 3.1 (S, 3H) , 

33 0.6-1.8 (m, 135H). 

2 



24 
25 
2< 

27 
28 



30 

31 
32 
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Ql * Example s 

02 

03 Preparation of Polviaohufcvl-A^iiie<Ayi*.h4ip,; 

04 •' • ^ ^ ■• -v.- 

OB To. a flasX equipped with a aechemical stirrer; thermometer,' 

06 Deai^-stark trap, reflux condenser and nitrogen inlet was 

07 ..added 35. Q grams of polyisobutanol (molecular weight average* 

08 984, prepared via hydrofonylation bf \Amoco R-lOO ' 

0» ppiyisobuterie) , 10.12 grams of 4-methylthioben2oic acid ancl 

10 .' 0.86 grams of p-toluenesulfonic acid. The mixture was . 

; . stirred at 130*C for 16 hours, cooled to room temperature,.. ' 

1? axid diluted with 500 mL of diethyl ether. The orgmic phase 

13 was washed twice with saturated aqueous- sodiw. bicarbonate 

14 solution, and once with saturated aqueous sodium chloride. 

15 The organic layer was then dried over anhydrous magnesium 
If . sulfate, filtered and the solvents removed in vacuo to yield 
17 34.2 grams of .the desired product , as a yellow oil. The oil' 
io was chromatographed on silica gel, eluting with hcucahe/ethyl 
3.» acetate/ethanol (90:8:2) to afford 27.5 grams of the desired 
20 product as a yellpw oil. IR (neat) 1722 cm'^; NMR (CDCij) 
" S 7.85, 7i25 (AB quartet, 4H) , 4.3 (t, 2H) , 2.5 (s, 3H), . i 

22 0. 6-1.8 (m, .137H). ... 

23 • / •.: ■ . 



Example 6- 

PgCTaratioh of PQlvis6butvl-4-ipethvlsu lfonvlbQn2Qate 



To ia flask equipped with a mechanical stirrer, thermometer i. 
2*. Dean-Stark trap, reflux condenser and nitrogen inlet was 

added 21. p grams of polyisobutanol (molecular weight average 
984, prepared via hydrofomvlation of Amoco H-lOO . . 
polyisobutene) , 7.23 grams of 4-methylsulfonylben2oic acid 
23 and 0.52 grams of p-toluenesulfonic acid.. The mixture was 
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01 

oa 

03 



07 
08 
09 
10 
11 



Stirred at iso^'C for 16 hours, cooled to. room temperature, 
and diluted with 500 nL of diethyl ether. The organic lihase 
was washed twice with saturated aqueous sodium bicarbonate 
04 solution, atid once with saturated aqueous sodium chloride. 
08 The organic layer was then dried over anhydrous magnesium 
06 sulfate, filtered and the solvents removed In vacuo to yield 
14.5 grams of the desired product as a broiwn oil. The oil 
was chromatbgraphed on silica gel, elutlng with hexane/ethyl 
acetate/ ethanol (90:8:2) to afford 8.7 grams of the desired 
product as a yellow oil. IR (neat) 1729 cm"^; NMR (CDCI3) 
S 8.5, .8.1 (AB quartet, 4B), 4.35 (t, 2H) , 3.1 (s, 3H) , 
" 0.6-1.8 (m, 137R). 
13 

14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

24 4-cyanoben2oyl chloride (3.31 grams) was combined with 

25 36.0 grams of o-hydroxy-c^4-dodecylphenoxypoly(oxybutyiene} 
25 having an average of 22 oxybutylene units (prepared 
27 . essentially as described in Example 6 of U.S. Patent 
2g No. 4,160,648) and 250 mL of anhydrous toluene. 
25 Triethylainine (3.9 mL) and 4-dimethylaiBino pyridine 

30 t^-^ grams) were then added and the resulting mixtxare was 

31 headed to reflux under nitrogen for 16 hours. The reaction 

32 cooled to room temperature and diluted with 500 mL of 

33 hexane. The organic layer was then washed with 1% aqueous 

34 hydrochloric acid, twice with saturated aqueous sodium 



Exaanle 7 
Preparation of 

ff- f 4-CVftnoben2QVl) -tf-4-dodeevlPh^nQXvnolxr/o3tvbutvl^ti^^ 
' O , CH2CH3' 
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01 bicarbonate sbiutioni and oiice with saturated agueoUs sodium 

M chloride. The organic layer vas then dried over anhydrous 

03 nagnesiun sulfate, filtered and the solvents removed 

04 ±n Vacuo to yield 44.5 grams of the desired product as a 

05 broyxi oil. The oil vas chromatographed on silica gel, 
0« eluting with hexane/ethyl acetate/ethaiiol (70:25:5) to 
07 afford 22.0 grams of the desired product as a yellow oil. 
6« The product had an average of 22 oxybu^lene units. tR 

09 (neat) 2233, 1722 cm'^; NMR (CDClj) « 8.2, 7.75 (AB ; 

1« quartet, 4H), 7.1-7.3 (m, 2H) , 6.75^6.95 (m, 2H), 5.1-5.3 > 

M- (m, IH), 3.85-4.0 (m, 2H) , 3.1-3.85 (m, 63H) * 0.6-i,8 (m, 

■ 14 
15 
X« 
%7 
IB 
10 
20 



24 

25 
26 
27 
.28 
29 
30 
31. 

3? 
33 
34 



. : Example 8 • 
ggWftyftt^On Qf gono-Methvl terephthalovl ehloirtdft 



To a flask equipped with a magnetic stirrer, reflux 
condensor and nitrogen inlet was added 36.0 grams of 
aano-iaethyl terephthalic acid and 204.6 mL of thionyl 
chloride.; The reaction was heated to reflux for 16* hburs / 
?2 and the solvents removed in vacuo to yield 40.0 grams of the 
desired acid chloride as a white solid. 



Preparation of a-(4^-Carbometho3cyben2oyl)-w-. 
4-dodecvlPhanQXVPQlv/QVYbirt:vlene^ 

? / \ ^ CH2CH3 ♦ 
CHaOC-^^-C- (O-CHCH^) ^ l8-0-^^^Ci2H25 
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20 
21 
22 
23 
24 
25 
26 
27 
28 
29 



31 
32 
33 



01 Bono-Methyl terephthaloyl chloride (40,0 grams, froa 

02 Example 8) vas combined with 3 59 .6 grama of a-hydroxy-»-4- 

03 dodecylphenoxypoly(oxybutylene) having an average of 

04 18 oxybutylene units (prepared essentially as described in 

05 Example 6 of U.S. Patent No. 4,160,648) and 500 mL of 

06 anhydrous toluene. Triethylamine (30.7 mL) and 

07 4-dimethylamino pyridine (12:2 grams) were thexi added and 

08 tAe resulting mixture vas heated to reflux under nitrogen 

09 for 16 hotirs. The reaction vas cooled to room temperature 
XO and diluted vith 1.5 liters of hexane. The organic layer 
11 vas then vashed vith 1% aqueous hydrochloric acid, tvice 

13 vith saturated aqueous sodium bicarbonate solution, and once 

13 vith sattirated aqueous sodium chloride. The organic layer 

14 was then dried over anhydrous magnesium sulfate, filtered 

15 and the solvents removed In vacuo to yield 400 grams of the 

10 desired product as a brovn oil. The oil vas chromatographed 

17 on silica gel, eluting vith hexane/diethyl ether (isl) to 

18 afford 220 grams of the desired product as a yellov oil. 
10 The product had an average of 18 oxybutylene units. IR 

(neat) 1722 cmi;/H NMR (CDCI3) ^ 8-1 (s# 4H) , 7.1-7.3 (m, 
2H), 6.75-6.95 (m, 2H), 5ll-5.25 (m, IH) , 3.85-4.0 (m, 2H) , : 
3.8 (s, 3H), 3.1-3.85 (m, 51H) , 0.6-1.8 (m, 115H) . 



Example 10 

Preparation of iQt-(4-Carboxybehzoyiy 
4-dodecvlDhenoxvDnlv f oxvbiii^i^n^^ 



O O CH2CM3 
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01 to a flask equipped with a aagnetio stizxer . and nltzrbgen ^ . ..^ 

92 inlet vas added a-(4-carbo]iiethoxyl)enzoyl)-»-4*^ . .. 

03 dodeeylphenoxypoly(oxybutylene) (18 grama; from Example 9) ; 

0 4 . 10% aqueous sodium hydroxide (v/v, 4.0 gramis)', and 

05 ' tetrahydrbf uran (10 mL) • * The reaction vas stirred at . room 
00 :teiq)erati!ire for 16 hours and the solvents removed in vacuo!.; 
07 . The- residue yas diluted vlth 100 inL of .yater and acidified^ ^ 
.00 to pH 3 :vith concentrated hydrochloric acid. The aqueous 
Q9 layer was extracted three times with diethyl ether. The' . 

10 ^ combined diethyl ether layers Were dried over anhydrous . 

11 magnesium suifiite, filtered and the solvents removed . 

12 .in vacuo to yield 13.8 grams as an oil. The pil was . 

13 chromatographed on silica gel , eluting vlth hexane/dlethyi 

14 ether (1:1) ; folloved by hexane/diethyl ether/acetic acid 

15 . (50:45:5) to affoird 5.8 grams of the desired product. The ; 
10 . product had an average of 18 os^butyiehe units.. IR (neat) , 
IT 1722 CBfJ; mm (CDCI3} S 8.05 (s, 4H) , 7.0-7.2 {m, ZE) , : 
5^0 6.7-6.9 (m, 2H), 5. 1-5,25 (m, IH) , 3 . 8£i-4 .0 (m, 2H) , . 

" . 3.1-3.85 (m,\51H), 0.6-1.8 (m, 115H) . 

•20 * • ' ' ■ 

Preparation of .a- (moi20-Terephthaloyl)-o>- 
4-dQdecviphenQXvnQlvfQXvbu^vlQne^ chloride 

25 . • 
26' \. 
.27 

28 * • ' 
29" 

30. * ■ ■ • 

To a flask equipped vlth a magnetic ^tlrrer and a drying 
J J tube vas added 18.5 grama of a-(4-carboxybenzoyl)-tt-4- 

dodecylphenoxypoly(oxybutylene), 150 mL of anhydrous diethyl 
ether, and then 3 mL of oxalyl chloridia. The resulting. 



CH2CR3 



Cl-C-^^^C-(0-CHCH2) ^ i8^^-^^r-Ci2H25 
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01 alxture was stirred at room teaqseraturo for 16 hours and 

02 then the solvents removed in vacuo to yield 18.5 grams of 

03 the desired ^cld chloride. 

04 

OS Ex^la la 

06 

07 Preparation Of a-(4-Aminoethylcarbaaylben2oyl)-»- 
4-dodeevlphehoxvpQlvfoxvbQtvleiie^ 



27 
28 
29 
30 



32 
33 
34 



CH2CH3 



HjNCHjCH^NHC-^^^C-CO-CHCHj) ^ Ig-O-^^^C jjHjs 



08 
00 
10 
11 
12 
13 
14 

To a flask equipped with a magnetic stirrer, thermometer, 
addition funnel and nitrogen inlet %ra8 added ethylenediamins 

17 
18 
19 
20 
21 

teinperature for 16 hours, diluted with diethyl ether 
2^ (200 mil) , washed twice with saturated aqueous sodium 
2^ bicarbonate solution, twice with water, and once with . 
2^ saturated aqueous sodium chloride. The organic layer was 
then dried over anhydrous magnesium sulfate, filtered and 
the solvents removed in vacuo to yield 22.6 grams of 
product. The oil was chromaitographed on silica gel, eluting 
with heacane/diethyl ether/ethandl (70:29:1) to afford 
6.5 grauns of the desired product as an oil. The product had 
an average of 18 oxybutylene units. NMR (CDCI3) 8.1 
(S, 4H), 7.1-7.3 (m, 2H), 6.75-6.9S (m, 2H) , 5.1-5.25 (m, 
IH), 3.85-4.0 (m, 2H), 3.1-3.85 (m, 53H) , 2.5-2.7 (m, 2H) , 
0.6-1.8 (m, 115H). 



(4.4 mL) and 25 mL of diethyl ether. The contents of the 
flask were cooled to 0*c and q-(fflOAo-terephthaloyl)-tf-4- 
dodecylphenoxyp61y( oxybutylene) chloride (18,5 grams, 
prepared as in Example 11) dissolved in 50 i&L of diethyl- 
ether was added dropwise. The reaction was stirred at room 
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01 • : • Example 13 

: pa . ' ' . • 

03 Preparation of a-(4«^arba]aylbenzoyl).-WT. 

04 4^QdeevlphenoxvPQlvfQxvbutvleneV 

OS' • 



00 O • • O C^CH3 



10 

17 
18 
19 



aa 

33 




To a flask equipped vith a magnetic stirrer; addition^, funnel 
and nitrogen inlet was added ammonia (12.5, miL of a 2.0 H ' ' 
sblution :in methanol) , dichlorpmethane (lOO mL) , ' and 
o-(aono*t^ephthaloyl}-td^-4Hibdecylphenbx^ . 
dbloride (9.0 grams, prepared as in Exanqple 11) . The 
reaction ;vais stirred at room temperature for 16 hours, 
diluted with dichloromethane (200 mL) , washed , twice with . : 
saturated .aqueous sodium bicarbonate solution,, and once with 
saturated aqueous sodium ^loride. The organic layer was *. 
.then dried oyer anhydrous magnesium sulfate, filtered and . 
the solvents removed in vacuo to yield 7,1 grams of the 
desired product as a brown oil • The product had an average ' 
of 18 oxybutylene units; IR (neat) 1722, 168i2 cm*^; .^H nmr! . 

24 (CDCI3) f 7.8 (AB quartet, 4H) , 7.1-7.3. (m, ! 2H) , 

25 . 6,75-6.95 (m, 2H) , 5.1-5.25 (m, IH), 3^85-4.0 (m, 2H) V : V ^ 
2^ 3.1-3.85 (m, 51H), 0.6-1.8 (m, 115H) . 

;.a7 ; ;■ / • ' V . 

as " • ' * . ' ' • • • 

/30 

31 . • 

33 • 

34 • • 
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01 Bxanplft 14 

02 

03 Preparation of at- (4-N-Methylcarbamylbenzoyl) 
4^dodgbvlphQnoxvpelv rewbiifevlehc^ 

05 

06 O • 6 GB2CH3 

07 

oa 

09 

10 
11 
12 

13 
14 



16 
17 



30 
21 
22 
23 
24 
23 



To a flask equipped with a magnetic stirrer, addition funnel 
and nitrogen inlet was added methylaaine (2*2 mL of a . 
40 veight percent solution in water), tetrahydrofuran 
(75 AL), wd a-.(iiiOAo-tarephthaloyl)*^4- 
dodecylphenoxypolyCoiQrbutylene) chloride (9.0 grans, 
prepared as in Example 11) . The reaction was stirred at 
room temperature for 16 hours, diluted with diethyl ether 
(200 BiL), washed twice with saturated aqueous sodium . 
bicarbonate solution, and once with saturated aqueous isodium 
chloride. The organic layer wu then dried ov&r anhydrous 
magnesium sulfate, filtered and the solvents removed 
in vacuo. The oil was chromatographed oh silica gel, 
eluting with heacane/diethyl ether/ethanol (70:29:1) to 
afford 6*5 grams of the desired product as an oil. The 
product had an average of 18 oxybutylene units. KMR 
(CDCI3) 6 8.1, 7.8 (AB quartet, 4H) , 7.1-7.25 (m, 2H) , 
27 6.75-6.95 (m, 2H) , 6.55-6.75 (bs, IH) , 5.1-5.25 (m, IH) , 
2g 3.85-4.0 (m, 2H), 3.1-3.85 (m, 5lis) , 3.0 (d, 3H), 0.6-1.8 
2 J (m, IISH) . 

30 
31 
32 
33 
34 
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01 Example 15 

•pa ' 

03 . Preparation of a-(4-N-N-Dij&ethyIcarl»uiylbenz6yl) 

04 ; 4-dodecvlphenoxvpolvfQxvbu1nrlefie1 

05 . 

0« O ^6 CH2CH3 

.07 
08 
09 
10 

ii 

.12 

13 
14 
IS 

ic 

■^it 

18 
18 
20 
21 
22 
23 
24 
2S 



To a flask equipped with a magnetic stirrer, addltioA funnel 
and nitrogen inlet was added dimethylamine (4.2 inL of a . - 
40 weight percent solution in water), tetrahydrofuran ' 
(7.5 .mL) , and (inoAO-terephthaloyl) -tt)-4- 
dO!decyipheh69^oly(oxybutylene) chloride (12 •© graas, . 
prepared as in Example 11) - The reaction was stirred at 
room temperature for 16 hours, diluted with diethyl ether V . 
(200 mL) , . '.washed twice with saturated aqueoxis sodium . • / 
bicarbonate solution, and once with saturated aqueoUs. sodium 
chloride The organic layer was then dried oveo: anhydrous, 
magneisiiim sulfate, filtered smd the solvents removed 
in vacuo* The oil was chromatographed on silica gel, ' . 
eiuting with hexahd/diethyl ether/ ethanol (70:29:1) to 
afford 10.2 grams of the desired product as ah oil. The 
product had . ah average of 18 oxybutylene tinits. liMR . 
2^ (CDCI3) 8.2, 7.5 (AB quartet, 4H), 7.1-7.25 (m, 2H) , . ; 

6.75-6,95 (m, 2H), 5.1-5.25 (m, IH) , 3.85-4.0 (m, 2H) , 
20 3-1-3.85 (m, SlH), 3.1 (s, 3H), 2.95 (s; 3H) , 0.6-1.8 (m/ 
■29 - ;il5II)'. 

30 

3x • • ■• • 

32 ■ : 

33 • . 

34 . * 
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01 Copparatiive Examnlft A 
02 

03 Pr^aration ot . 

04 g- f Benzoyl) -<i>-4-dodecvlPhQnQxvpoiv rowhtn^y^ nn^) 
05 

0« O CH2CH3 

M ^^C-(0.CTCH2)^l^-0-^^C^ 

09 

10 

Benzoyl chloride (2.32 mt) was combined with 35.9 grans of 
tt-^ydroxy-«-4-dodecylphenoxypoly (oxybutylene) having an . 
average of 19 oxybutylene units (prepared essentially as 
described in Example 6 of U.S. Patent No. 4,160,648) and 
250 aL of anhydrous toluene. Triethylaaihe. (3.1 aL) and 
4*diaethylasiino pyridine (1.22 grams) were then added and 
the resulting mixture was heated to reflux under nitrogen 
fo3r 16 hours. The reaction was cooled to room temperature 
and diluted with 600 mL of diethyl ether. The organic layer 
was then washed with 1% aqueous hydrochloric acid, twice 
with saturated aqueous sodium bicarbonate soliition, and once 
with saturated aqueous sodium chloride. The organic layer 
2^ was then dried over anhydrous magnesium sulfate, filtered 

and the solvents removed in vacuo to yield 41.3 grams of a ' 
23 ysllow oil. The oil was chromatographed on silica gel, 
eluting with hexane/diethyl ethyl/ethanoi (70:25:5) to 
afford 29.0 grams of the desired product as a light yellow 
^g oil. The product had an average of 18 oxybutylene units. 
IR (neat) 1715 cm'^- *H NMR (CPCI3) i 8.1 (d, 2H) , 7.5-7.65 
(m, IH), 7.3-7.5 (a, 2H) , 7.1-7.25 (m, 2H) , 6.75-6.85 (m, 
3^ 2H), 5.1-5.2 (m, IH) , 3.8-4.0 (m, 2H) , 3.1-3.8 (m, 54H) , 
32 0.6-1.8 (m, 120H). 

33 
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OX;-*";- Batample 16 

.02* - . *•.*';.-..*.:.■•.• .'^ 

03 ! Slnq?,^-CY3Ltnfl#ff miM Tfiff^ \ 

: 04 

05 • The test compounds were blended in gasoline and their 
.06 .deposit reducing capacity . determined in an JISTK/CFR 

'07. single-cylinder engine test. 

;*oa ; ■ " . ■ 

09. . A WataJcesha CFR single-cylinder engine was used* &ach run 
.io was carrie<a out for 15 hours, at the end of i^ich time the : 
/f^ intake valve was removed, washed with hexaine and weight,. . 

i2 ..The previously determined weight of the clean valve wa^ . 

15 ..subtracted from the weiight of the value at the end of jthe 

run. The differences between the two weights is the weight 

15. of the deposit • A liesser amount of deposit indicates a . 

10 superior additive. The operating conditions of the test ■ 

IT were as foliowss water jacket .tes^rature 200^3?; vacuum of 

18 12 in Hg, air-fuel ratio of 12, ignition spark timing of 
. lO. 46« BTC; engine speed is 1800 rpm; the crankcase oil Is a - 

20 commercial ! 3 OH oil. 

2x '\ • { , * . . 

.22 The amount of carbonaceous deposit in milligras&s oh the 
-23 : intake valves is reported for each of the test conqpounds in 

.a4/ Tabie I, \ 

25 ' \ 
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01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 



Intake Valve Deposit Weight 
(In mllllqrjams) 



Sample^ 


Kun 1 . 


Kun 2*. 


Average 


Base Fuel 


168.0 


179.2 


173 ♦ 6 


Example 3 


.46.6 


70.7 


58.7 


Example 4 


25.1 


24.1 


•24'.6.- 


Exan^le 5 


78.4 . 


108.4 


. 93.4 


IBxaaplB 6 


82.9 


93.9 . 


88.4. 


Example 7 


46.3 


64.0 


55.2. 


Example 9 


53.1 


45.6 


49.4 


Example 10 


46.4 


23.0 


34.7 


Example 12 


27.8 


26.2 


27.0 


Example 13 


21.0 


23.5 


22.3 


Example 14 


17»1 


■ -.23.3 


20.2 


Example 15 


29.3 


35.2 


32.3 


Comp. Exam. A 


'201.0 


. 207.4 


204.2 



^ At 200 parts per mlllioa actives (ppoa) • 

The base fuel employed in the above single-cylinder engine 
tests was a regular octane unleaded gasoline containing no 
fuel detergent. The test compounds were admixied with the 
base fuel to give a concentration of .200 ppma (parts per 
million actives) • 

The data in Table I illustrates the significant reduction in 
intake valve deposits provided by the polyalkyl and 
poly(oxyal)cylene) aromatic esters of the present invention 
(Examples 3-7, 9-10 and 12-15) compared to the base fuel and 
the poly (oxyalkylene) aromatic ester of Comparative 
Example A. 
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01. 
02 

ba 

04 . 

05 

66 

07 

08 

00 

10 

ii* 

.13 

15 
1€ 
17- 
18 

■ 

•20 , 

21. 
22 
23 
24 

25 

'2<- 

27;, 

2fr' 

.20 

30 

3^ 

33 
34 



WHAT IS CLAIMED IS: 



1. • A compound of the fonmila; 




(CH2) x-C- (O-CH-CH) a-0-B5 



wherein A| is selected from the group consisting . of 
SR^, SOR°, SOjR™/ wherein R^ R^ and R™ are 
independently lower alkyl of 1 to 6 carbon atonis; . 80311; 
SOiW^RV,. wherein 1^ and R^ are independently 
hydrogen, lower alkyl of l to 6 carbon atoms or . , . 
aminoallcyl of i to 6 carbon atoms, provided that 1^ 
and R^ may not both be aminoalkyi; CN; COjR^, Wherein , 
is hydrogen or lower alkyl of 1 to 6 carbon atoms; 



and R^ are independently 



and C(0)NR^R^, wherein R^ 
hydrogen, lower alkyl of l to 6 carbon atoms or 
amiinoalkyl of 1 to 6 carbon atoms, provided that R^ 
and R^ may not both be aminoaD^l; 

Rj and R2 are independently hydrogen^ hydroxy, lower 
alkyl having 1 to 6 carbon atoms, or lower alkoxy ' 
having 1 to 6 carbon atoms; 

R3 and are independently hydrogen or lower alkyl . 
having 1 to 6 carbon atoms and each R3 and R4 is . 
independently selected in each -O-CHR3-CHR4- unit; 

n is an integer from 0 to 100; 
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01 and «men ,n is 0 to 10, then R5 is a polyalkyl group 

02 having an average molecular weight in the range of 

03 about 450 to 5,000; 
04 

and when n is 5 to 100, then R5 is hydrogen, kUcyi 
having 1 to 100 carbon atoms, phenyl, arallcyl having 7 

07 



08 
00 
10 



29 
30 
31 
32 
33 



to 100 carbon atoms, alkaryl having 7 to 100 carbon 
atoms, or an acyl group having the formula: 



t 



-C-R^ or 




12 
13 
14 
15 
16 

^7 wherein R^ is alkyl having 1 to 30 carbon atoms, 

18 phenyl, aralkyl having 7 to 36. carbon atoms or alkaryl 

X9 having 7 to 36 carbon atoms; 

20 

21 R7 and Rg are independently hydrogen, hydrosey, lower 

22 alkyl having l to 6 carbon atoms, oje lower alkoxy 

23 having 1 to 6 carbon atoms; . . 
24 

25 A2 is selected from the group consisting of SbP^, SOR^, 

26 80^^\ wherein R°^, ^ and R^ are independently lower 
37 alkyl of 1 to 6 carbon atoms; SO3H; SO^ilR^R™, wherein 

R™ and ^™ are independently hydrogen or lower aU^l 
of 1 to 6 carbon atoms; ON; COjR^, wherein R^ is 
hydrogen or lower alkyl of l to 6 carbon atoms; and 
C(0)1IR*^R^, wherein R^ and are independently 
hydrogen or lower alkyl of 1 to 6 carbon atoms; 
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.01, and X and y are Independently Integers fro^i 0 to 10; 

* ' • ' \ ' ■ ■■' 

0^ ..; with the proviso that vhen n and x are both 0, .t]^eh 
may not be CO^R^ or C(0)im^^. 

'05 



2. : l^e compound according to Claim 1 irtierelh R| is 
. hydrogen, hydroxy or lover alkyl having 1 to 4 carbon 



0« 

07 

'.OiB 
09 

10 

■ XI 
;12 
13 
1X4 

i' < 
AT 

18 
19 
20 

•22 ' • ^ • ■ 

23 7, 7*he compound according to Claim 6 Wherein x is 0. 

"24 •> • : " 

^3 The compound according to Claim 1 irtierein n is an 

integer from 0 to iO.* 

27 
28 

29' 

30 

10. The compound according to Claim 9 i^erein n is 0. 

32 

11.. The compound according to Claim 8 wherein R| and B2 are 
34 bo^ hydrogen and x and n are both 0. 



3 . The compound according to Claim 2 wherein Ri is 
hydrogen or hydroxy. - 

4. The compound according to Claim 3 wherein R| itf 
' ;. hydrogen. ' * . 

5. . The compound according to Claim 1 wherein. R^ is 
. ' ' / ^hydrogen. • 

6. The conqpound according to Claim 1 wherein x is an 
integer from 0 to 2. 



9. The codi^ound according to Claim 8 wherein n is an 
integer from 0 to 5. 
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01 12 • The compound according to Claim 8 wherein R5 is a 

02 polyallqrl group derived from polypropylene, polybutehe, 
09 or. polyalphaolefin oligomers of l-octene or l-decene. 



04 

OS 
06 
07 

oe 
00 

10 
11 
12 

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

19. The compound according to Claim 18 wherein one of R3 
2^ and is methyl or ethyl and the other is hydrogen. 

20 

3^ 20. The compound according to Claim 14 wherein R| and R2 
3X are hydrogen, % is allcylphenyl having an alkyl group 

32 containing 4 to 12 carbon atoms, and x is 0. 

33 



13. The compound according to Claim 12 wherein B5 is a . 
polyaDcyl group derived from polyisobutene. 

14. The conq^und according to Claim 1 wherein n is an 
integer from 5 to 100 • 

15. The coB^und according to Claim 14 wherein n is an 
integer from 8 to 50. 

16. The compound according to Claim 15 wherein n is an 
integer from 10 to 30« 

17. The compound according to Claim 14 wherein R5 is 
hydrogen, alkyl having 1 to 30 carbon atoms or 
alkylphenyl having an alkyl group containing 1 to 
30 carbon atoms. 

18. The compoiu^ according to Claim 1 wherein one. of R3 and 
R4 is lower aUcyl having 1 to 3 carbon atoms and the 
other is hydrogen. 
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OX . 2l« The confound according to Claim 1 %mereln A| Is 

M : selected froa the group consisting of SI^, Sd2R™, CM/ 



04 
05 



22. The coi^und according to Claiin 21 i^ereln A| is . cp^R 



. or C{0) NR^R^. 
08 * *' ' 

23.'. A fuel composltlbn comprising a major amount of ; ' 

hydrocarbons boiling in the gasoline or diesel raiige : 
and an effective detergent amount of .a compound of 'the* 
■ formula:* 



09 
10 

11 

•aa; 

13 
'14 



22 
23 
.24 

2« 




Ai 

O R3 R4 



16 RlTCTT-CCHi),-^^ 



17 ■ ■ ■ . , 

ia ;';'.:* • 

ii; ; * ' 

?0 : yhereln Aj is selected from the group consisting of 

srf, s6r°^ SOjR™, vh^ein R^, R^ and R*n are : 
independently lower alkyl of 1 to 6 carbon atoms; SOjH; 
sbjNR^R^, wherein R^ and R^ are independently ' 
hydrogen, lower aUcyl of 1 to 6 carbon atoms or ; ' 
aminoalkyl of 1 to 6 carbon atoms, provided that ^ 
2^ and R^ may not both be aminoalkyl; CN; CC^R^, wherein 

; R^^ is hydrogen or lower allcyl of 1 to 6 carbon atoms; 

29 : and C(0)NR^R^, wherein R^ and R^ are Independently 

30 hydrogen, lower alkyl of 1 to 6 carbon atoms or 

3X ; aminoalkyl of i to e carbon atoms, provided thai R^ 

32 and R^ may not both be aminoalkyl; 

33 ' 
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01 R| and R2 are Independently hydrogen, hydroxy, lover 

02 alkyl having 1 to € carbon atoms, or lover alkoacy 
02 having 1 to 6 carbon atona; 



04 



02 R3 and R4 are independently hydrogen or lover alkyl 

having 1 to 6 carbon atoms and each R3 and .R4 is 



28 
29 
30 
3X 
32 
33 
34 



independently selected in each «a-CKR3«CHR4«» unit; 

n is an integer from 6 to 100; - - 

and vhen n is 0 to 10, then R5 is a polyaikyl group 
having an average molecular veight in the range of 
about 450 to 5,000; 



07 
OS 
09 
10 
11 
12 
13 
14 
15 

and vhen n is 5 to 100, then % is hydrogen, alkyl 
having 1 to 100 carbon atoms, phenyl, aral3cyl having 7 
to 100 carbon atoms, alkaryl having 7 to 100 carbon 
^g atoms, or an acyl group having the formula: 

20 

22 1 

23 -^-^ 
24 
25 

26 ■ • * - 

27 vherein is alkyl having 1 to 30 carbon atoms, 
phenyl, aralkyl having 7 to 36 carbon atoms or Alkaryl 
having 7 to 36 carbon atoms; 




R7 and are independently hydrogen, hydroxy, lover 
alkyl having l to 6 carbon atoms, or lover alkoxy 
having 1 to 6 carbon atoms; 
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01 
02 
03 
04 

OS. 

.06 
07 
08 
09 
.10 

^1. 
'12 

xi 

14 
15 
10 
17 
18 
10 
20 
21 

;22'. 

23 
24 

2S 
'28- 
27 
28 

?9 

30 

•'31 
32 
33 



. A2 Is selected from the group cohsieting of SI^, SOK^, 
S02R^f wherein R^, and are independently lover 
allcyi of 1 to 6 carbon atone; SOjHf SOjMR'^^V™; i^eitreln 
. . • Rr™ and .1^^ are independently, hydrogen or lover a^kyl 
of 1 to 6 carbon atoms; CM; CXi^P^, wherein R^ is . 
hydrogen or lower alkyl of 1 to 6 carbon atoms; ahd 
C(0)MR^I^, wherein R^ and r'^ are independently 
hydrogen or lower alkyl of 1 to 6 carbpn atoms; . ;. 

. .. and X and y are independently integers from 0 t6 16.; 

. : with the proviso that when n and x are both. 0, th4n A| 
may hot be COjR^ or .C(0)NR^^w 

24 • The fu8il composition according to Claim 23 whierein Rj j 
. . - is hydrogen, hydros^ or lower alkyl hiaving l to 
'.4 carbon .atoms. 

.25. .The fuel cozapositioii according to Claim 24 whereih R| 
is hydrogen or hydroxy. ■ 

. . * ■ . 

26. The fuel composition according to Claim 25 wherein R| 
: is hydrogen. • . ; 



27. l^e fuel composition 
is hydrogen. . 



according to Claim .23 wherein R2 



28. The fuel composition according to Claim 23 wherein x is 
: an integer frpm 0 to 2. 

29. %e ^uel composition according to Claim 28 wherein x is 

' 0. • 
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01 30 • The fuel composition according to Claim 23 wherein n is 

02 an integer from 0 to 10. 

OS ■ . . , 

04 31. The fuel composition according to Claim 30 wherein n is 

05 an integer froi& 0 to 5. * 
0« 

07 32. The fuel composition according to Claim 31 i^ereln n is 

08 0. 
09 

10 33. The fuel composition according to Claim 30 wherein ,R| 

i^ and R2 ere both hydrogen and x and n are both 0. 

12 
13 
14 
IS 
16 
17 
18 
IS 
20 
21 
22 
23 
24 
25 
26 
27 
28 
2S 
SO 
SI 
32 
33 
34 



34. The fuel composition according tb Claim 30 wherein R5 
is a polyallcyl group diarived from polypropylene, 
polybutene, or polyalphaolef in oligomers of I'-octme or 
l^decene. 

35. The fuel composition according to Claim 34 wherein R5 . 
is a polyalkyl group derived from poly isobutene. 

36. The fuel composition according to Claim 23 wherein n is 
an integer from 5 to 100« 

37* The fuel composition according to Claim 36 wherein n is 
an integer from 8 to 50« 

38. The fuel composition according to Claim 37 wherein n is 
an integer from 10 to 30* 

39 • The fuel composition according to Claim 36 wherein R5 
is hydrogen, alkyl having 1 to 30 carbon atoms or 
alley Iphenyl having an alkyl group containing 1 to 
30 carbon atoms. 
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01 40. The fuel donpositioh according to Claim 23 yhereiii bne 

ba ^ of R3 and ^ ie . lover alkyl havini? 1 to 3 ccurbon atoms 

" /and the other is hydrogen* 

0^ i ' ; • .'• • ' 

®' 41. . The fuel composition according to Claim 40 wherein, pne. 
• ■ ; /Jo^ fuid is Biethyl or ethyl and the other is 
- //-hydrogen. • '. 



■04 ... 
07 

OS . . V . .• ■ . 

/42, . The fuel composition according to Claim 3(5 wherein Rt 
...and R2 are hydrogen, R5 is aDcylphenyl having an aUcyl 
./.group QontjBiining 4 to 12 carbon atoms, and x is 0,.. . 

43* The fuel composition according to Claim 23 wherein X| ' 
. is selected from the group consisting of srf; SO^^, 
CM, cOjR^ and C(0)llR^^. . 



14 

15 

■ 14 ; 

"17. .* ■/• •• ': '/ • ' . '" "■ '. "• ■'. •./ 

14 '•■ 44. ;. The fuel composition according to Claim 43 wherein 

li is COjR^ or C(0)1IR^^. 

20^ '.' '' 

21 A fuel concentrate comprising an inert stable 

22 . oleophilic organic solvent boiling in the range of from 
23. . about 156«P td 400*P and from about 10 to about 

24 . '^^9 weight .percent of a compound of . the foimula:. 

25;. "' /. \', . • ' . ' •/ • *. 

20 Rl-['(j^^-|--(CH2)3t-C-(0-^^ 

29. " 

30. ' 
'31" 

32 • . * . . \ 

'^.^ . wherein A| is selected from the group consisting of 

: Sr', SOr", SO2R*, wherein R^ ifl and R™ are 
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01 Independently lover alley 1 of 1 to €. carbon atoms; SO3H; 

02 SO^fsF^wy, vherein and r"^ are Independently 
hydrogen, lower aUcyl of 1 to 6 carbon atoms or . . 



03 



aminoalJcyl of 1 to 6 carbon atoms, provided that Vp^ 
and may hot both be aainoalkyl; CN; COrR^, %^erein 

06 Vf ' : 

R^ is hydrogen or lower aDcyl of 1 to 6 carbon atoms; 
and C(0)1IR^^, vherein and R^™ are ihdependmtly 
hydrogen, lover alkyl of 1 to 6 carbon atoms or 
aminoaUcyl of 1 to 6 carbon atoms, provided that R^. 
and R^ may not both be aminoalJcyl; 



26 
27 
28 
29 
20 
31 
32 
33 
34 



12 

xz ^1 ^ independently hydrogen, hydroxy, lover 

14 alley 1 having 1 to 6 carbon atoms, or lower alkoxy . 

15 having 1 to 6. carbon atoms;. 
16 

17 R3 and ^ are independently hydrogen or lower alkyl 

la having 1 to 6 carbon atoms and each R3 and R4 is 

^0 independently selected in each -O-CHR3-CHR4- unit; 

20 

2^ n is an integer from 0 to* 100; 

2^ and when n is 0 to 10, then R5 is a polyalkyl group 
having an average molecular weight in the range of 

" about 450 to 5,000; 



and when n is 5 to 100, then R5 is hydrogen, aU^l 
having 1 to 100 carbon atoms, phenyl, arallcyl having 7 
to 100 carbon atoms, alXaryl having 7 to 100 carbon 
atoms, or an acyl group having the formula: 
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oa , I • 
04 . ■ • 

"05* 

. wherein is alkyl having 1 to 30 carbon atoms, 

phenyl, aralkyl having 7 to 36 carbon atoms or alJcaryl . 
\xo ' having 7 to 36 carbon atoms; 

Xi R7 aiid Rg are Independently hydrogen; hydroxy, lover. ' 

13 alkyl having 1 to 6 carbon atoms, or lower alkoxy - 

14 having i to 6 carbon atoms; 

15 , ^® selected from the group consisting of SI^^; SOR^, 
17 S02l^, wherein R°^, R^ and R^ are iridependentiy lower 
la alkyl of 1 to 6 carbon atoms; SO3H; SOjNR™!^, wherein 

. and R™ are Independently hydrogen or lower alk^l 
^.^ \ [ of 1 to 6 carbon atoms; CN; COjl^, wherein R^ Is . 
Jhydrbgen or lower alkyl of l to 6 carbon atoms; wid 
C(6)NR^^^, wherein R^ and are Independently 
hydrogen or lower aikyl of 1 to 6 carbon atoms;. 



21 

-22' 
23 

?4 

25 

.26; 

27 
.25 

2'9 . . 

30 

46. The fuel concentrate according to Claim 45 wherein Rj 
32 is hydrogen, hydroxy or lower alkyl having l to 

'^^ 4 carbon atoms. 



and X and y are Independently Integers from 0 to 10;.. 

with the proviso that when n and x are both 0, thm Aj 
may not ha COjB^ or C(0)NR^^. 
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OX 
02 
03 
04 
05 
06 
07 
00 
00 
XO 
XX 
X2 
X3 
X4 
X5 
X6 
X7 
18 
XO 

ao 

2X 
22 
23 
24 
25 
26 
27 
28 
20 
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47. Ilia fuel concentrate according to Claik 46 Wherein R| 
is hydrogen or hydroxy* 

48. The fuel concentrate according to Claim 47 wherein R| 
is hydrogen. 

49. The fuel concentrate according to Claim 45 wherein R2 
is hydrogen. 

50. The fuel concentrate according to Claim 45 wherein x is 
an integer from 0 to 2. 

51. The fuel concentrate according to Claim 50 imerein x is 
0. 

52. The fuel concentrate according to Claim 46 wherein n is 
an integer from 0 to 10. 

53. The fuel concentrate according to Claim 52 wherein n is 
an integer from 0 to 5. 

54. The fuel concentrate according to Claim 53 wherein n is 
0. 

55. The fuel concentrate according to Claim 52 wherein Rj 
and R2 hydrogen and x and n are both 0. 



56. The fuel concentrate according to Claim 52 wherein R5 
30 ^® * polyalkyl group derived from polypropylene, 

3^ polybutene, or polyalphaolef in oligomers of 1-octene or 

1-decene. 
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01 57. The fuel concentrate according to Claim 56 vh^ein • 
Ci^t is a polyalkyl group derived from polyisobutene. . 

.04 58;:^ fuel concentrate according to Claia .45 wherein n is 
0* an integer from S to lOO. 

6i$ ' * / * . ■ ' ■'" 

07 . . 59.;.: The fuel concentrate according to Claim 58 wherein :n is- 
.00 an integer from 8 to 50. 

09 

.10.. .60.. : The fuel concentrate according to Claim 59 %rherein n is 
.11 . . • an integer from 10 to 30. 

•ia " . ■ ' : . - . " ■ . \ i 

.61. The fuiel concentrate according to dlaim 58 wherein B5 : . 
- . is .hydrogiaii, alkyl having 1 to 30 carbon atoms or 

• alkylphenyl haying an alkyl group containing 1* to 
^* 30 carbon atoms, 

. 62. : The fuel concentrate according to Claim 45 wherein one ' 
10 of R3 and 1^4 is lower alkyl having 1 to 3 carbon atoms^ ' 

•and the. other is hydrogen. 
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30 ' . • 

3X The fuel concentrate according to Claim 45 wherein 

32 ^ . is selected from the group consisting of SR^, SO^R^, 

33 ON, COjR^ and C(0)MR^R^. 
•34 . 



63^ ' The fuel concentrate' according to Claim 62 wherein one 
of R3 axid R4 is methyl or ethyl and the other is 
• hydrogen.' ' 

64. . The fuel concentrate according to Claim ^58 wherein Rj. 
and R2 are hydrogen, R5 is alkylphenyl having an alkyl - 
group containing 4 to 12 carbon atoms, and x is 0. 
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01 66. The fuel cbncenturate according to Claim 65 wherein 
oa is cojR^ or c(0)HR^^. 
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